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Introduct ion:  

Diabetes  mel l i tus  type  I I  i s  a  group of  he terogeneous 

d isorders  charac te r ized  by var iab le  degrees  of  insu l in  

res i s tance ,  var iab le  insul in  secret ion ,  and increased  g lucose 

product ion .  Recent  s tud ies  on  diabe tes  prevalence predict  

tha t  an  es t imated 366  mi l l ion  people  wi l l  have d iabe tes  by 

2030.  India  has  about  33  mi l l ion  subjec ts  wi th  d iabe tes  in  

urban  populat ion .  

The  preva lence  ra te  in  India  i s  2 .4%in  rura l  a reas  and  11 .9% 

in  urban  a reas  assoc ia ted wi th  h igh  impai red  g lucose 

to le rance  in  u rban populat ion  

Diabe tes  can  lead to  sys temic  compl ica t ions  l ike  neuropa thy,  

nephropa thy,  re t inopa thy,  vascular  compl ica t ions .  

The  costs  of  therapy in  convent iona l  medic ine a re  growing 

h igh  and  the  d isease  burden  is  cons tan t ly increas ing  cur ren t ly 

i t  i s  about  50%to 75% of  household  cos ts  
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This  can  be  ef fec t ively reduced by the  use  of  l i f es tyle  

changes and s imple  therapies  which  have been  sa id  to  have 

marked  ef f ec t  to  blood  sugar  leve ls .  

There  a re  severa l  p ract ices  that  help  in  managing  diabe tes  

mel l i tus ,  bu t  there  i s  necess i ty for  fur ther  r igorous  scien t i f ic  

eva luat ions  about  the  ef f icacy,  sa fe ty,  mechanisms of  ac t ion.  

Hence  th i s  s tudy a ims  to  s tudy and   unders tand  the ef fec t  of  

co ld  h ip  bath  in  managing  d iabe tes  mel l i tus  type  I I  and 

reduc ing  b lood  sugar  leve ls .  
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Review of  l i terature :  

General  Information on Diabetes  mel l i tus :  

Def in i t ion:  

 Type  I I  d iabe tes  Mel l i tus  i s  a  s ubclass  of  d iabe tes  mel l i tus  

tha t  i s  no t  insu l in  respons ive  or  dependent ;  characte r ized  

in i t ia l ly by insu l in  res i s tance  and hyper  insu l inemia  and 

eventual ly by g lucose  in to le rance ,  hyperg lycemia ,  and  over t  

d iabe tes ;  type  i i  d iabe tes  mel l i tus  i s  no  longer  cons idered  a  

d isease exclus ive ly found in   

adul t s ;  pa t ien ts  se ldom deve lop ke tos i s  bu t  of ten exhib i t  

obes i ty. [1]  

Etio logy:  

The e t io logy of  type  2  d iabe tes  mel l i tus  appears  to  involve 

complex  in terac t ions  be tween envi ronmenta l  and  gene t ic  

fac tors .  Presumably,  the  d isease  develops  when a  

d iabe togenic  l i f es tyle .  [2]  ( ie ,  excess ive  ca lor ic  in take,  
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inadequate  calor ic  expendi ture ,  obesi ty)  i s  super imposed  on  a  

suscept ib le  genotype .  

The  body mass  index  (BMI)  a t  which  excess  weight  increases  

r i sk  for  d iabe tes  var ies  wi th  d if fe ren t  racia l  g roups .  For  

example ,  compared  wi th  persons of  European  ances t ry,  

persons of  As ian  ances t ry a re  a t  incre ased r i sk for  d iabe tes  a t  

lower  leve ls  of  overweight .  Hyper tens ion and  pre  

hyper tens ion  are  assoc ia ted  wi th  a  grea te r  r i sk  of  deve loping 

d iabe tes  in  whi tes  than  in  Afr ican Amer icans .  

In  addi t ion,  an in u te ro environment  resu l t ing  in  low b i r th  

weight  may pred ispose  some ind ividua ls  to  deve lop type  2  

d iabe tes  mel l i tus .   In fant  weight  ve loc i ty has  a  smal l ,  

ind i rec t  ef f ec t  on  adul t  insu l in  res i s tance ,  and  th i s  i s  

p r imar i ly media ted  through i t s  ef fec t  on  BMI and  wais t  

c i rcumference .  

About  90% of  pa t ien ts  who d eve lop type  2  d iabe tes  mel l i tus  

a re  obese .  However ,  a  large ,  popula t ion -based ,  prospec t ive 

s tudy has  shown tha t  an energy-dense  d ie t  may be  a  r i sk  
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fac tor  for  the  deve lopment  of  d iabetes  that  i s  independent  of  

base l ine  obes i ty.  

Some s tudies  sugges t  tha t  env ironmenta l  po l lu tan ts  may p lay 

a  ro le  in  the  development  and progress ion of  type  2  d iabe tes  

mel l i tus .   A s t ruc tured and p lanned  p la t form is  needed  to  

ful ly explore  the  d iabe tes - induc ing  potent ia l  of  

envi ronmental  po l lu tan ts . [3 ]  

Secondary d iabe tes  may occur  in  pa t ien ts  tak ing 

g lucocor t ico ids  or  when pa t ien ts  have  condi t ions  tha t  

an tagonize  the  ac t ions  of  insu l in  (eg ,  Cushing  syndrome,  

acromegaly,  pheochromocytoma) .  
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Class i f icat ion of  Diabetes: [4]  
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Major  ri sk  factors:  

The major  r i sk  f ac tors  for  type  2  d iabe tes  mel l i tus  a re  the  

fol lowing: [5]  

Age  grea ter  than  45  years  ( though,  as  no ted above ,  t ype  2  

d iabe tes  mel l i tus  i s  occur r ing wi th  increas ing  f requency in  

young indiv idua ls)  

Weight  grea te r  than  120% of  desi rable  body weight  

Fami ly h is tory of  type  2  d iabe tes  in  a  f i r s t -degree  re la t ive 

(eg ,  parent  or  s ib l ing)  

Hispanic ,  Nat ive Amer ican ,  Af r ican  Amer ican ,  As ian 

Amer ican ,  or  Pacif ic  I s lander  descent  

His tory of  previous  impai red  g lucose  to le rance  ( IGT)  or  

impai red  f as t ing glucose  ( IFG)  

Hyper tens ion  (> 140/90  mm Hg)  or  dys l ip idemia  (HDL 

choles te ro l  leve l  <  40  mg/dL or  t r ig lycer ide  leve l  >150 

mg/dL)  
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His tory of  ges ta t iona l  diabe tes  mel l i tus  or  of  del iver ing  a  

baby wi th  a  b i r th  weight  of  over  9  lb  

Polyc ys t ic  ovar ian  syndrome (which  resu l t s  in  insu l in  

res i s tance)  

Genet ic  inf luences:  

The  genet ics  of  type  2  d iabe tes  a re  complex  and  not  

comple te ly unders tood .  Evidence  suppor ts  the  involvement  of  

mul t ip le  genes  in  pancrea t ic  be ta -ce l l  fa i lure  and insu l in  

res i s tance .  

Genome-wide  assoc ia t ion  s tudies  have  ident i f ied  dozens  of  

common gene t ic  var iants  assoc ia ted  wi th  increased  r i sk  for  

type  2  d iabe tes .  Of  the var ian ts  thus  f a r  d i scovered ,  the  one 

wi th  the  s t rongest  e f fec t  on  suscept ib i l i t y i s  the  t ranscr ip t ion 

fac tor  7– l ike  2  (TCF7L2)  gene . [6]  

Ident i f ied  gene t ic  var ian ts  account  for  on ly about  10% of  the  

her i tab le  component  of  most  t ype  2  d iabe tes .   An 

in te rna t iona l  research  consort ium found tha t  use  of  a  40 -SNP 

gene t ic  r isk  score  improves  the  ab i l i t y to  make  an 
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approximate  8-year  r i sk  pred ic t ion for  diabetes  beyond tha t  

which  i s  achievable  when only common c l in ica l  d iabetes  r i sk  

fac tors  a re  used .  Moreover ,  the  pred ic t ive  ab i l i ty i s  be t te r  in  

younger  persons  ( in  whom ear ly prevent ive  s t ra tegies  could 

de lay d iabe tes  onse t )  than  in  those  older  than  50  years .  

Some forms of  d iabe tes  have a  c lear  associa t ion  with  gene t ic  

defec ts .  The  syndrome h is tor ical ly known as  matur i ty onse t  

d iabe tes  of  youth  (MODY),  which  is  now unders tood  to  be  a  

var ie ty of  defects  in  be ta -ce l l  func t ion ,  accounts  for  2 -5% of  

ind iv idua ls  with  type  2  d iabe tes  who present  a t  a  young age 

and  have  mi ld  d isease .  The  t ra i t  i s  au tosomal  dominant  and 

can  be sc reened for  th rough commerc ia l  labora tor ies . [7] , [8]  

To  da te ,  11  MODY subtypes  have  been  ident i f ied ,  involv ing 

muta t ions  in  the  fo l lowing genes :  

 

  HNF-4-a lpha  

  Glucokinase  gene  

  HNF-1-a lpha  
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  IPF-1 

  HNF-1-beta  

  NEUROD1 

  KLF11  

  CEL  

  PAX4  

  INS 

  BLK 

Most  of  the  MODY subtypes  a re  assoc ia ted  wi th  d iabe tes  

only;  however ,  MODY type  5  i s  known to  be  associated  with  

rena l  cys ts ,  and  MODY type  8  i s  assoc ia ted  wi th  exocr ine 

pancrea t ic  dysfunc t ion . [9]  

A number  of  var ian ts  in  mi tochondria l  deoxyr ibonucleic  acid  

(DNA) have  been  proposed  as  an  e t io logic  f ac tor  for  a  smal l  

percentage of  pa t ien ts  wi th  type  2  d iabetes .  Two spec if ic  

po in t  muta t ions  and  some de le t ions  and  dupl ica t ions  in  the  

mi tochondr ia l  genome can  cause type  2  d iabe tes  and 

sensor ineural  hear ing  loss .  
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Diabetes  can  a l so be  a  f ind ing  in  more  severe  mi tochondr ia l  

d i sorders  such  as  Kearns -Sayre  s yndrome and  mi tochondr ia l  

encephalomyopathy,  lac t ic  acidos is ,  and s t roke  l ike  ep isode 

(MELAS) . [10]  Mi tochondr ia l  forms  of  d iabe tes  mel l i tus  

should  be  considered  when d iabe tes  occurs  in  conjunc t ion 

wi th  hear ing  loss ,  myopathy,  se izure  d isorder ,  s t roke  l ike  

ep isodes ,  re t in i t is  p igmentosa ,  ex terna l  ophtha lmoplegia ,  o r  

ca ta rac ts .  These  f ind ings  a re  of  par t icu la r  s ign if icance  i f  

there  i s  evidence  of  materna l  inher i tance .  

A meta -ana lys i s  of  two s tudies  ind ica ted  that  a  gene t ical ly 

assoc iated  low bi r th  weight  increases  an  ind iv idua l ‟s  r i sk  for  

developing  type  2  d iabe tes .  The  repor t  found t ha t  for  each 

one-poin t  increase  in  an  ind iv idual ‟s  genet ic  r isk  score  for  

low b i r th  weight ,  the  type  2  d iabe tes  r i sk  rose  by 6%. [11]  
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Pathophysio logy  of  Diabetes  Mel l i tus:  

In  type  2  d iabe tes  these mechanisms break  down,  wi th  the 

consequence tha t  the  two  main  pathological  defec ts  in  type  2  

d iabe tes  a re  impai red  insul in  secre t ion  through a  dysfunc t ion 

of  the  pancreat ic  β -ce l l ,  and  impai red  insu l in  ac t ion  through 

insu l in  res is tance .  [12]  In  s i tua t ions  where  res i s tance  to  

insu l in  predomina tes ,  the  mass  of  β -cel l s  undergoes  a  

t ransformat ion  capable  of  increas ing  the insul in  supply and  

compensa t ing  for  the  excess ive  and  anomalous  demand.  In  

absolu te  te rms ,  the  p lasma insu l in  concent ra t ion  (both f as t ing 

and meal  s t imula ted)  usua l ly i s  increased ,  a l though “re la t i ve” 

to  the  sever i ty of  insu l in  res i s tance ,  the  p lasma insu l in  

concentra t ion  i s  insuf f ic ien t  to  main ta in  normal  g lucose 

homeos tas i s .  Keeping  in  mind  the  in t imate  re la t ionship 

be tween the secre t ion  of  insu l in  and  the  sens i t iv i ty of  

hormone  ac t ion  in  the  comp l ica ted  cont rol  of  g lucose 

homeos tas i s ,  i t  i s  p rac t ica l ly imposs ib le  to  separate  the  

cont r ibu t ion of  each  to  the  e t iopathogenes is  of  DM2 [ 13] .  



Dissertation 

Effectiveness of cold Hip bath on patients with early Diabetes Mellitus type II 
   Page 13 
 

Insu l in  res i s tance and  hyper insu l inemia  eventua l ly l ead  to  

impai red  g lucose to le rance .  Except  for  matur i ty onset  

d iabe tes  of  the  young (MODY),  the  mode  of  inher i tance  for  

type  2  d iabe tes  mel l i tus  i s  unc lear .  MODY,  inher i ted  as  an 

au tosomal  dominant  t ra i t ,  may r esu l t  f rom muta t ions  in  

g lucokinase  gene on  chromosome 7p .  MODY is  def ined  as  

hyperg lycemia  d iagnosed before  the age of  twenty- f ive  years  

and  t rea tab le  for  over  f ive  years  wi thout  insu l in  in  cases  

where  is le t  ce l l  ant ibodies  ( ICA)  are  nega t ive .  

Insul in  res i stance  

The  pr imary events  a re  be l ieved  to  be  an  in i t ia l  def ic i t  in  

insu l in  secre t ion and  in  many pa t ients  re la t ive insu l in  

def ic iency in  assoc ia t ion  with  per ipheral  insu l in  res i s tance 

[14] .  Resis tance to  the  ac t ion  of  insu l in  wi l l  resu l t  in  

impai red  insu l in  media ted  g lucose uptake in  the  per iphery 

(by musc le  and fa t ) ,  incomple te  suppress ion of  hepa t ic  

g lucose output  and  impai red  t r iglycer ide uptake  by fa t .  To  

overcome the  insul in  res i s tance,  i s le t  ce l l s  wi l l  increase  the 

amount  of  insu l in  secre ted .  Endogenous  g lucose  product ion  is  
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acce lera ted  in  pat ien ts  wi th  type  2  d iabe tes  or  impai red 

fas t ing g lucose .  Because  th is  increase  occurs  in  the  presence 

of  hyper  insu l inemia ,  a t  l eas t  in  the  ear ly and  in termedia te  

d i sease  s tages ,  hepa t ic  insul in  res i s tance  i s  the  dr iv ing  force  

of  hyperg lycemia  of  type  2  d iabe tes  
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Prevalence:  

Type  2  d iabetes  i s  increas ingly preva lent  bu t  a l so  la rge ly 

preventab le .   

Accord ing  to  the  Centers  for  Disease  Contro l  and  Prevent ion  

(CDC) ,  type  2  d iabe tes  accounts  for  about  90  to  95  percent  of  

a l l  d iagnosed  cases  of  d iabe tes  in  adul t s .   

In  genera l  

  Research  suggests  tha t  1  out  of  3  adul t s  have  pre  

d iabe tes .  Of  th is  group,  9  out  of  10 don ' t  know they have  i t .  

  29.1  mi l l ion People  in  the  Uni ted  Sta tes  have d iabe tes ,  

bu t  8 .1  mi l l ion  ma y be  undiagnosed  and unaware of  thei r  

condi t ion .  

  About  1 .4  mi l l ion new cases  of  d iabe tes  a re  diagnosed  

in  Uni ted  S ta tes  every year .  

  More  than  one  in  every 10  adul t s  who are  20  years  or  

o lder  has  d iabetes .  For  seniors  (65  years  and  o lder ) ,  tha t  

f igure  r i ses  to  more  than one  in  four .  
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  Cases  of  d iagnosed  d iabe tes  cos t  the  Uni ted  S ta te s  an  

es t imated  $245  b i l l ion  in  2012.  This  cos t  i s  expec ted to  r i se  

wi th  the  increasing  d iagnoses .  
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In  pregnancy and  parent ing  accord ing  to  the  CDC,  4 .6  to  9 .2  

percent  of  pregnancies  may be  a f fec ted  by ges ta t iona l  

d iabe tes .  In  up  to  10  percent  of  them,  the  mother  i s  diagnosed 

wi th  type  2  d iabe tes  jus t  af ter  the  pregnancy.  The  res t  of  

these  women have  a  35 to  60  percent  chance  of  deve loping 

type  2  d iabe tes  wi th in  10  to  20  yea rs .  This  r i sk  decreases  i f  

the  woman leads an  act ive l i fes tyl e  and main ta ins  an  ideal  

weight .  

A ch i ld  has  a  1  in  7  chance  of  deve loping  d iabetes  i f  one 

parent  was  d iagnosed  before  age 50 .  I f  the  parent  was 

d iagnosed  af te r  age  50 ,  t he  ch i ld  has  a  1  in  13  chance .  The 

ch i ld ' s  r i sk  may be  grea te r  i f  the  mother  has  d iabe tes .  I f  both 

parents  have  d iabetes ,  the  chi ld ' s  r i sk  i s  about  50  percent .  

Accord ing  to  Lance t  s tudy,   

China ,  India  and  USA are  among the  top  three  count r ies  wi th  

a  h igh  number  of  d iabe t ic  popula t ions .  

Af te r  t ighten ing  laws  on  tobacco  and  a lcohol ,  exper t s  now 

want  a  h igh tax on  sugary dr inks  as  they cause  a  sugar  h igh 
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tha t  l eads  to  insul in  res i s tance .  Ahead  of  Wor ld  Heal th  Day 

(Apr i l  7 ) ,  the  Lance t  s tudy ( to  be  publ ished  on l ine  la te  

ton ight)  sa id  there  i s  a  fourfo ld r i se  in  the  number  of  

d iabe t ics  –  f rom 108 mi l l ion  in  1980 to  422  mi l l ion in  2014 

and  ha lf  of  them l ive  in  India ,  China ,  USA,  Braz i l  and 

Indonesia .  

Accord ing  to  the  Lance t  s tudy,  China ,  Ind ia  and  USA are  

among the  top  three  countr ies  wi th  a  h igh  number  of  d iabe t ic  

popula t ion .  Whi le  the  numbers  c l imbed f rom 20 .4  mi l l ion  in  

China  in  1980 to  102 .9  mi l l ion  in  2014,  the  r i se  has  been 

equa l ly dramat ic  in  India  f rom 11 .9 mi l l ion  in  1980 to  64 .5 

mi l l ion  in  India .  Preva len ce  of  d iabe tes  has  more  than 

doubled for  men in  India  and  China (3 .7  per  cent  to  9 .1  per  

cent  in  India  and  3 .5  per  cent  to  9 .9  per  cent  in  China) .  I t  has  

a l so  increased  by 50  per  cent  among women in  China  (5 .0  per  

cent  to  7 .6  per  cent )  and  80  per  cent  amon g women in  India  

(4 .6  per  cent  to  8 .3  per  cent ) . [15] ,  [16]  
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Complicat ions  of  Diabetes  Mell i tus: [17]  
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The  compl icat ions  of  d iabetes  mel l i tus  

The compl icat ions  of  d iabe tes  mel l i tus  a re  fa r  less  common and  

less  severe  in  people  who have  wel l -cont rol led  b lood  sugar  leve ls .  

Acute  compl ica t ions  

inc lude hypoglycemia  and  hyperg lycemia ,  d iabet ic  

coma and  nonketo t ic  hyperosmolar  coma .  Chronic  compl ica t ions  

occur  due  to  a  mix  of  microangiopathy,  macrovascular  d i sease  and 

immune dysfunc t ion  in  the  form o f  au toimmune d is ease  or  poor  

immune response,  mos t  of  which  a re  d if f icu l t  to  manage .  

Microangipoathy can  af fec t  a l l  v i ta l  o rgans ,  kidneys ,  hear t  and 

bra in ,  as  wel l  as  eyes ,  nerves ,  lungs  and  local ly  gums  and  f ee t .  

Macrovascular  p roblems can  lead  to  card iovascular  d i sease 

inc luding  erec t i le  dysfunc t ion .  Female  infer t i l i t y may be  due  to  

endocr ine  dysfunc t ion  wi th  impai red  s igna l l ing  on a  molecular  

l eve l .  

Other  hea l th  problems compound the  chronic  compl ica t ions  of  

d iabe tes  such  assmoking ,  obesi ty,  h igh  b lood  pressure ,e leva ted 

choles te ro l  levels ,  and  lack  of  regular  exerc ise  which  a re  
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https://en.wikipedia.org/wiki/Hypoglycemia
https://en.wikipedia.org/wiki/Hyperglycemia
https://en.wikipedia.org/wiki/Diabetic_coma
https://en.wikipedia.org/wiki/Diabetic_coma
https://en.wikipedia.org/wiki/Nonketotic_hyperosmolar_coma
https://en.wikipedia.org/wiki/Microangiopathy
https://en.wikipedia.org/wiki/Macrovascular_disease
https://en.wikipedia.org/wiki/Autoimmune_disease
https://en.wikipedia.org/wiki/Diabetic_nephropathy
https://en.wikipedia.org/wiki/Diabetic_cardiomyopathy
https://en.wikipedia.org/wiki/Diabetic_retinopathy
https://en.wikipedia.org/wiki/Diabetic_neuropathy
https://en.wikipedia.org/wiki/Periodontal_disease
https://en.wikipedia.org/wiki/Diabetic_foot
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https://en.wikipedia.org/wiki/Female_infertility
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accessib le  to  management  as  they a re  modi f iab le .  Non -modif iab le  

r i sk  fac tors  of  diabe t ic  compl ica t ions  a re  type  of  diabe tes ,  age of  

onse t ,  and  gene t ic  f ac tors ,  both  pro tec t ive  and  predispos ing  have 

been  found. [18]  

Diabet ic  ketoac idos is  

Diabet ic  ketoac idos is  (DKA) is  an  acute  and  dangerous 

compl ica t ion that  i s  a lways  a  medica l  emergency and  requi res  

prompt  medica l  a t ten t ion .  Low insu l in  leve ls  cause the  l iver  to  

turn  f a t ty ac id  to  ke tone  for  fue l  ( i .e . ,  ketos i s ) ;  ke tone  bodies  are  

in te rmedia te  subs tra tes  in  tha t  metabol ic  sequence .  This  i s  normal  

when per iodic ,  bu t  can  become a  se r ious  problem if  sus ta ined.  

Eleva ted  levels  of  ke tone  bodies  in  the  b lood  decrease  the 

b lood 's  pH,  lead ing  to  DKA.  On presentat ion  a t  hospi ta l ,  the  

pa t ient  in  DKA is  typ ica l ly dehydra ted ,  and  brea th ing rap id ly and  

deeply.  Abdomina l  pa in  i s  common and  may be  severe .  The  level  

of  consc iousness  is  t yp ica l ly normal  unt i l  l a te  in  the  process ,  when 

le thargy ma y progress  to  coma.  Ketoac idos is  can  eas i ly become  

severe  enough to  cause  hypotens ion ,  shock ,  and  dea th .  Ur ine 

ana lys i s  wi l l  revea l  s ign if icant  levels  of  ke tone  bodies  (which  have 

exceeded  the i r  rena l  th reshold  b lood leve ls  to  appear  in  the  ur ine ,  

https://en.wikipedia.org/wiki/Diabetic_ketoacidosis
https://en.wikipedia.org/wiki/Medical_emergency
https://en.wikipedia.org/wiki/Liver
https://en.wikipedia.org/wiki/Ketosis
https://en.wikipedia.org/wiki/Ketone_bodies
https://en.wikipedia.org/wiki/PH
https://en.wikipedia.org/wiki/Level_of_consciousness
https://en.wikipedia.org/wiki/Level_of_consciousness
https://en.wikipedia.org/wiki/Hypotension
https://en.wikipedia.org/wiki/Shock_(circulatory)
https://en.wikipedia.org/wiki/Renal_threshold
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of ten  before  o ther  over t  symptoms) .  Prompt ,  p roper  t rea tment  

usua l ly resu l t s  in  fu l l  recovery,  though dea th can resu l t  f rom 

inadequate  or  delayed  t rea tment ,  o r  f rom compl ica t ions  (e .g . ,  

b ra in  edema) .  Ketoac idos is  i s  much more  common in  type  1  

d iabe tes  than  type  2 .  

Hyperg lycemia  hyperosmolar  s ta te  

Nonketo t ic  hyperosmolar  coma  (HNS)  i s  an  acute  compl ica t ion 

shar ing  many s ymptoms wi th  DKA,  but  an  ent i re ly d i f fe ren t  o r igin  

and  d if fe ren t  t rea tment .  A person  wi th  very h igh  (usua l ly 

cons idered  to  be above  3 00  mg/dl  (16  mmol /L))  blood  g lucose 

leve ls ,  water  i s  osmot ica l ly drawn out  of  cel l s  in to  the  b lood  and 

the  k idneys  eventua l ly begin  to  dump g lucose  in to  the  ur ine.  This  

resu l t s  in  loss  of  w ater  and  an  increase  in  b lood  osmolar i ty.  I f  

f lu id  i s  no t  rep laced  (by mouth  or  in t ravenously) ,  the  osmot ic  

ef f ec t  of  h igh  g lucose  leve ls ,  combined  wi th  the loss  of  water ,  wi l l  

eventual ly lead  to  dehydra t ion .  The  body's  ce l l s  become 

progress ive ly dehydra ted  as  water  i s  t aken  f rom them and excre ted.  

E lec t ro lyte  imbalances  a re  a l so  common and  a re  a lways  dangerous .  

As  wi th  DKA,  urgent  medica l  t reatment  i s  necessary,  commonl y 

https://en.wikipedia.org/wiki/Edema
https://en.wikipedia.org/wiki/Nonketotic_hyperosmolar_coma
https://en.wikipedia.org/wiki/Osmosis
https://en.wikipedia.org/wiki/Osmolarity
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beginning  wi th  f luid  volume rep lacement .  Le thargy may u l t imate ly 

progress  to  a  coma,  though this  i s  more  common in  type  2  d iabe tes  

than  type  1 .  

Hypoglycemia  

 

Hypoglycemia ,  o r  abnormal ly low b lood  g lucose ,  i s  an  acute  

compl ica t ion  of  severa l  diabetes  t rea tments .  I t  i s  rare  o therwise ,  

e i ther  in  diabe t ic  or  non -d iabet ic  pat ien ts .  The  pa t ien t  may become  

agi ta ted ,  sweaty,  weak ,  and  have  man y symptoms  

of  sympathe t ic  ac t iva t ion of  the  au tonomic  nervous  sys tem 

resu l t ing  in  f ee l ings  ak in  to  dread  a nd  immobi l ized  panic .  

Consc iousness  can be  a l te red  or  even los t  in  ext reme cases ,  l ead ing 

to  coma,  se izures ,  o r  even  bra in  damage  and  dea th .  In  pa t ien ts  with  

d iabe tes ,  th i s  may be  caused  by  severa l  f actors ,  such  as  too  much 

or  incor rec t ly t imed insu l in ,  too much or  incorrec t ly t imed 

exerc ise  (exerc ise  decreases  insu l in  requi rements )  or  no t  enough 

food  (spec if ica l ly g lucose  conta ining  carbohydra tes ) .  The  var ie ty 

of  inte rac t ions  makes  cause  id ent i f ica t ion  d if f icu l t  in  many 

ins tances .  

https://en.wikipedia.org/wiki/Hypoglycemia
https://en.wikipedia.org/wiki/Autonomic_nervous_system
https://en.wikipedia.org/wiki/Seizure
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I t  i s  more  accura te  to  note  tha t  i a t rogenic  hypoglycemia  i s  

t yp ica l ly the  resul t  of  the  in te rp lay of  absolu te  (or  re la t ive)  insu l in  

excess  and  compromised  g lucose  counter  regula t ion  in  type  1  and  

advanced  type  2  d iabe tes .  Decrements  in  insul in ,  increments  in  

g lucagon,  and ,  absent  the  la t te r ,  increments  in  ep inephr ine  a re  the  

pr imary g lucose  counter regula tory f ac tors  that  normal ly prevent  or  

(more  or  less  rapid ly)  cor rec t  hypoglycemia .  In  insu l in -def ic ien t  

d iabe tes  (exogenous)  insul in  leve ls  do  not  decrease as  g lucose 

leve ls  fa l l ,  and the  combina t ion  of  def ic ient  g lucagon and 

ep inephr ine responses  causes  defec t ive  g lucose counter  regula t ion .  

Fur thermore ,  reduced  sympathoadrena l  responses  can  cause 

hypoglycemia  unawareness .  The concept  of  hypoglycemia -

assoc iated  au tonomic  f a i lure  (HAAF)  in  d iabe tes  posi t s  that  recent  

inc idents  of  hypoglycemia  causes  both  defect ive g lucose  counter  

regulat ion  and  hypoglycemia  unawareness .  By sh i f t ing  g lycemic  

thresholds  for  the  sympathoadrena l  ( inc luding  epinephr ine)  and  the 

resu l t ing  neurogenic  responses  to  lower  p lasma g lucose 

concentra t ions ,  antecedent  hypogl ycemia  leads  to  a  vic ious cyc le  

of  recur ren t  hypoglyce mia  and  fur ther  impai rment  of  g lucose 

counter  regulat ion .  In  many cases  (but  no t  a l l ) ,  shor t - te rm 

https://en.wikipedia.org/wiki/Iatrogenic
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avoidance  of  hypoglycemia  reverses  hypoglycemia  unawareness  in  

af f ec ted  pa t ients ,  a l though th is  i s  eas ie r  in  theory than  in  c l in ica l  

exper ience .  

In  most  cases ,  hypoglycemia  i s  t reated  wi th  sugary dr inks  or  food .  

In  severe  cases ,  an  in ject ion  of  g lucagon  (a  hormone wi th  ef fec ts  

la rge ly oppos i te  to  those  of  insu l in)  or  an  in t ravenous  infus ion 

of  dextrose  i s  used  for  t rea tment ,  bu t  usua l ly only i f  the  person i s  

unconscious .  In  any g iven  inc ident ,  g lucagon wi l l  only work  once  

as  i t  uses  s tored  l iver  g lycogen  as  a  g lucose  source;  in  the  absence 

of  such  s tores ,  g lucagon i s  la rge ly inef fec t ive .  In  hospi ta l s ,  

in t ravenous  dext rose  i s  of ten used.  

Diabet ic  coma  

Diabet ic  coma  i s  a  medica l  emergency in  which  a  person 

wi th  d iabe tes  mel l i tus  i s  comatose  (unconscious)  because  of  one  of  

the  acute  compl icat ions  of  d iabe tes :  

1 .  Severe  d iabe t ic  hypoglycemia  

2 .  Diabet ic  ketoacidos is  advanced  enough to  resu l t  in  

unconsciousness  f rom a combina t ion of  

severe  hyperg lycemia ,  dehydra t ion  and  shock,  and  exhaus t ion  

https://en.wikipedia.org/wiki/Glucagon
https://en.wikipedia.org/wiki/Intravenous
https://en.wikipedia.org/wiki/Dextrose
https://en.wikipedia.org/wiki/Diabetic_coma
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Coma
https://en.wikipedia.org/wiki/Diabetic_ketoacidosis
https://en.wikipedia.org/wiki/Hyperglycemia
https://en.wikipedia.org/wiki/Dehydration
https://en.wikipedia.org/wiki/Shock_(circulatory)
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3.  Hyperosmolar  nonketo t ic  coma  in  which 

ex t reme  hyperg lycemia  and  dehydra t ion  a lone  a re  suf f ic ient  

to  cause  unconsciousness .  

 

Microangiopathy 

The damage  to  smal l  b lood  vessels  leads  to  a  microangiopa thy,  

which  can  cause  one  or  more  of  the  fol lowing:  

  Diabet ic  nephropathy,  damage  to  the  k idney which  can  lead  to  

chronic  rena l  f a i lure ,  eventua l ly requi r ing  rena l  dia lys i s .  I t  i s  

the  most  common cause  of  adul t  k idney f a i lure  in  the  deve loped 

wor ld .  

  Diabet ic  neuropa thy,  abnormal  and  decreased  sensa t ion ,  usua l ly 

in  a  'g love  and  s tocking '  d i s t r ibut ion  s ta r t ing  wi th  the  f ee t  but  

po ten t ia l ly in  o ther  nerves ,  la te r  of ten  f ingers  and  hands .  When 

combined  wi th  damaged b lood  vesse ls  th i s  can  lead  to  d iabet ic  

foot  ( see  below) .  Other  forms  of  d iabe t ic  neuropa thy ma y 

present  as  mononeur i t i s  o r  au tonomic  neuropathy .  Diabe t ic  

amyot rophy i s  musc le  weakness  due to  neuropathy.  

https://en.wikipedia.org/wiki/Hyperosmolar_nonketotic_coma
https://en.wikipedia.org/wiki/Hyperglycemia
https://en.wikipedia.org/wiki/Dehydration
https://en.wikipedia.org/wiki/Microangiopathy
https://en.wikipedia.org/wiki/Diabetic_nephropathy
https://en.wikipedia.org/wiki/Renal_dialysis
https://en.wikipedia.org/wiki/Diabetic_neuropathy
https://en.wikipedia.org/wiki/Diabetic_foot
https://en.wikipedia.org/wiki/Diabetic_foot
https://en.wikipedia.org/wiki/Autonomic_neuropathy
https://en.wikipedia.org/wiki/Diabetic_amyotrophy
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  Diabet ic  re t inopa thy,  growth  of  f r iab le  and  poor -qua l i ty new 

blood vesse ls  in  the  re t ina  as  wel l  as  macular  edema  (swel l ing 

of  the  macula) ,  which  can  lead to  severe  v is ion  loss  or  

b l indness .  Re t inopa thy i t  the  most  common cause  of  b l indness  

among non-e lder ly adul t s  in  the  developed  wor ld .  

  Diabet ic  encephalopa thy i s  the  increased  cogni t ive  dec l ine  and 

r i sk  of  dement ia ,  inc luding  (but  not  l imi ted  to)  the  Alzhe imer ' s  

t ype ,  observed  in  d iabe tes .  Var ious  mechanisms a re  proposed,  

l ike  a l te ra t ions  to  the  vascular  supply of  the  brain  and  the 

in te rac t ion of  insul in  wi th  the brain  i t se l f .   

  Diabet ic  cardiomyopathy,  damage  to  the  hear t  musc le ,  l ead ing 

to  impai red  re laxa t ion  and  f i l l ing  of  the  hear t  wi th  b lood 

(d ias tol ic  dysfunc t ion)  and  eventua l ly  hear t  f a i lure ;  th is  

condi t ion  can  occur  independent  of  damage  done  to  the  b lood 

vesse ls  over  t ime  f rom high  leve ls  of  b lood g lucose .   

  Erec t i le  Dysfunc t ion :  Es t imates  of  the  preva lence  of  erec t i le  

dysfunct ion in  men wi th  d iabe tes  range  f rom 20  to  85  percent  

when def ined  as  cons is ten t  inabi l i ty to  have  an e rec t ion  f i rm 

enough for  sexua l  inte rcourse .  Among men wi th  e rec t i le  

dysfunct ion ,  those wi th  d iabe tes  are  l ike ly to  have  exper ienced 

https://en.wikipedia.org/wiki/Diabetic_retinopathy
https://en.wikipedia.org/wiki/Retina
https://en.wikipedia.org/wiki/Macular_edema
https://en.wikipedia.org/wiki/Macula
https://en.wikipedia.org/wiki/Vision_loss
https://en.wikipedia.org/wiki/Dementia
https://en.wikipedia.org/wiki/Diabetic_cardiomyopathy
https://en.wikipedia.org/wiki/Heart_failure
https://en.wikipedia.org/wiki/Erectile_Dysfunction
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the  problem as  much as  10  to  15  yea rs  ear l ie r  than  men wi thout  

d iabe tes .   

  Per iodonta l  di sease  (gum disease)  i s  assoc iated  wi th  

d iabe tes  which  may make  d iabe tes  more  d i f f icu l t  to  t rea t .
[ 1 4 ]

 A 

number  of  t r ia ls  have  found improved  b lood sugar  levels  in  type  

2  d iabet ics  who have  undergone per idonta l  t reatment .   

Macrovascular d isease 

Macrovascular  d isease  leads  to  card iovascular  d i sease ,  to  which 

acce lera ted  a therosc le rosis  is  a  contr ibu tor :  

  Coronary a r te ry d isease ,  lead ing  to  angina  or  myocard ia l  

infa rct ion  ("hear t  a t tack")  

  Diabet ic  myonecros is  ( 'musc le  was t ing ' )  

  Per iphera l  vascular  d i sease ,  which cont r ibutes  to  inte rmi t ten t  

c laudica t ion  (exer t ion - re la ted  leg  and  foot  pa in)  as  wel l  as  

d iabe t ic  foot   

  Stroke  (main ly the  i schemic  type)  

  Carot id  ar te ry s tenos is  does  not  occur  more  of ten  in  d iabe tes ,  

and  there  appears  to  be  a  lower  preva len ce  of  abdomina l  aor t ic  

https://en.wikipedia.org/wiki/Periodontal_disease
https://en.wikipedia.org/wiki/Complications_of_diabetes_mellitus#cite_note-Can2011-14
https://en.wikipedia.org/wiki/Macrovascular_disease
https://en.wikipedia.org/wiki/Atherosclerosis
https://en.wikipedia.org/wiki/Coronary_artery_disease
https://en.wikipedia.org/wiki/Angina_pectoris
https://en.wikipedia.org/wiki/Myocardial_infarction
https://en.wikipedia.org/wiki/Myocardial_infarction
https://en.wikipedia.org/wiki/Diabetic_myonecrosis
https://en.wikipedia.org/wiki/Peripheral_artery_occlusive_disease
https://en.wikipedia.org/wiki/Intermittent_claudication
https://en.wikipedia.org/wiki/Intermittent_claudication
https://en.wikipedia.org/wiki/Stroke
https://en.wikipedia.org/wiki/Carotid_artery_stenosis
https://en.wikipedia.org/wiki/Abdominal_aortic_aneurysm
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aneurysm.  However ,  d iabe tes  does  cause  h igher  morbid i ty,  

mor ta l i t y and  opera t ive  r i sks  wi th  these  condi t ions .   

  Diabet ic  foot ,  of ten  due  to  a  combina t ion  of  sensory neuropa thy 

(numbness  or  insens i t iv i ty)  and  vascular  damage ,  increases  

ra tes  of  skin  ulcers  (d iabe t ic  foot  u lcers )  and infec t ion  and,  in  

se r ious  cases ,  necros is  and  gangrene .  I t  i s  why i t  t akes  longer  

for  d iabe t ics  to  hea l  f rom leg and  foot  wounds and  why 

d iabe t ics  a re  prone  to  leg  and  foot  infec t ions .  In  the  deve loped 

wor ld t  i s  the  most  common cause  of  non - t raumat ic  adul t  

amputa t ion ,  usua l ly of  toes  and  or  f ee t .   

  Female  infe r t i l i t y  i s  more  common in  women wi th  d iabe tes  type  

1 ,  desp i te  modern  t rea tment ,  a lso  de layed  puber ty and  

menarche ,  mens t rual  i r regular i t ies  

(especia l ly o l igomenorrhoea ) ,  

mi ld  hyperandrogenism,  polyc ys t ic  ovar ian syndrome ,  f ewer  

l ive  born ch i ldren  and possib ly ear l ie r  menopause .
 

 Animal  

models  ind ica te  tha t  on the molecular  leve l  d iabe tes  causes  

defec t ive  lep t in ,  insu l in  and  kiss  pept in  s igna l ing .   

https://en.wikipedia.org/wiki/Abdominal_aortic_aneurysm
https://en.wikipedia.org/wiki/Skin_ulcer
https://en.wikipedia.org/wiki/Diabetic_foot_ulcer
https://en.wikipedia.org/wiki/Infection
https://en.wikipedia.org/wiki/Necrosis
https://en.wikipedia.org/wiki/Female_infertility
https://en.wikipedia.org/wiki/Oligomenorrhoea
https://en.wikipedia.org/wiki/Hyperandrogenism
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https://en.wikipedia.org/wiki/Leptin
https://en.wikipedia.org/wiki/Insulin
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Abnormal  immune responses  

The immune response  is  impai red in  ind iv idua ls  wi th  diabe tes  

mel l i tus .  Cel lu la r  s tud ies  have  shown that  hyperg lycemia  both 

reduces  the funct ion  of  immune ce l ls  and  increases  inf lammat ion .  

  Respi ratory infec t ions  such  as  pneumonia  and inf luenza  a re  

more  common among indiv idua ls  wi th  d iabe tes .  Lung funct ion 

i s  a l tered  by vascular  d isease and  inf lammat ion ,  which  leads  to  

an  increase  in  suscept ib i l i t y to  resp i ratory agents .  Severa l  

s tud ies  a l so  show d iabe tes  associa ted  with  a  worse  d isease  

course  and  s lower  recovery f rom resp i ra tory infec t ions .   

  Rest r ic t ive  lung d isease  i s  known to  be  associa ted  wi th  

d iabe tes .  Lung res t r ic t ion  in  d iabe tes  could  resu l t  f rom chronic  

low-grade  t i s sue inf lammat ion ,  microangiopa thy,  and/or  

accumula t ion of  advanced  g lyca t ion  end  products .  In  f ac t  the  

presence  res t r ic t ive  lung defec t  in  assoc ia t ion  wi th  d iabe tes  has  

been  shown even  in  presence  of  obs t ruc t ive  lung  diseases  l ike  

as thma and  COPD in  d iabe t ic  pa t ien ts .   

  Lipohyper t rophy ma y be  caused  by insu l in  therapy.  Repeated 

insu l in  in ject ions  a t  the  same s i te ,  o r  near  to ,  causes  an 

https://en.wikipedia.org/wiki/Inflammation
https://en.wikipedia.org/wiki/Pneumonia
https://en.wikipedia.org/wiki/Influenza
https://en.wikipedia.org/wiki/Lipohypertrophy
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accumula t ion of  ex t ra  subcutaneous  f a t  and  may present  as  a  

la rge  lump under  the  sk in .  I t  may be  uns ight ly,  mi ld ly pa infu l ,  

and  may change  the  t iming  or  comple teness  of  insu l in  ac t ion.  

  Depression  was  assoc ia ted  with  diabe tes  in  a  2010 longi tudina l  

s tudy of  4 ,263  ind iv iduals  wi th  type  2  d iabe tes ,  fo l lowed f rom 

2005-2007.  They were  found to  have  a  s ta t i s t ica l ly s ign if icant  

assoc iat ion  wi th  depress ion  and  a  h igh  r i sk  of  micro  and  macro -

vascular  events . [19] , [20] , [21] , [22] , [23] , [24] , [25]  
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What  i s  Hip  Bath:  

A Hip  ba th  a l so  known as  a  s i tz  ba th  is  one  of  the  most  

usefu l  t ypes  of  hydro therapy.  This  form of  t rea tment  involves  

cover ing  a  person‟s  lower  abdomen,  bu t tocks ,  and upper  

th ighs  with  enough water .  A special  t ype  of  tub  is  used  for  

the  purpose .  The  reason  for  th is  i s  so  the  pat ien t  can  s i t  wi th  

only the  h ips  and  but tocks  thus  rece iv ing  fu l l  benef i t s  of  

the  bath .   I t  i s  a  bas in  made  of  ceramic  or  p las t ic  mater ia l s .  

I t  i s  used  in  t reat ing  var ious  condi t ions .  The  bath  is  l a rge 

enough for  a  person  to  s i t  i ns ide  i t  comfor tab ly and  i t s  wal l s  

a re  ta l l  enough to  keep  the  h ips  covered  wi th  water .   

How is  hip  bath performed general ly?  

A hip  ba th  can  be taken  f rom 10  to  20  minutes .  People  who 

are  very th in  should  not  take  h ip  ba th  more  than  10  minutes  

and  the people  who are  not  th in  can  cont inue  for  20  minutes .   

Dur ing  win te r  the  dura t ion  of  the  hip  ba th should  be  reduced 

by about  25  percent .   

http://www.innovateus.net/science/how-are-plastics-produced
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In i t ia l ly,  h ip  ba th should  be  taken  only for  a  minute  or  two.  

Gradual ly,  the  t ime  can  be  increased to  10  or  20  minutes .  The 

spec ial  tub  i s  f i l led  wi th  water .  The  leve l  of  the  water  should 

be  ad jus ted  in  such  a  way tha t  i t  touches  a  person‟s  nave l  

when they s i t  in  i t .   

Af te r  dr inking  a  g lass  of  warm water ,  the  pa t ien t  can  s i t  in  

the  tub.  The  pa t ien t ‟s  fee t  should be  outs ide  the  tub  and 

abdomen th ighs  must  be submerged in  the  water .  One  can  res t  

back  aga ins t  the  l i f ted por t ion  of  the  tub and  remain  in  tha t  

pos i t ion .   

 

 

 

 

 

 



Dissertation 

Effectiveness of cold Hip bath on patients with early Diabetes Mellitus type II 
   Page 37 
 

 

 

Hip  Bath  Tub 
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What are the  var ious  types  of  Hip baths?  

Hot  Hip Bath  

The  pa t ien t  should dr ink  one  glass  of  co ld  water .  

  A cold  compress  should  be  kept  on  the  head.  

  Hot  h ip ba th should  begin a t  400C.  

  The tempera ture  should  be  gradua l ly increased  to  

450C.  

  Hot  h ip ba th  i s  of ten  taken  for  10  minutes  a t  a  water  

tempera ture  of  400C to  450C.  

  A cold  shower  ba th  should  be  taken immedia te ly a f ter  

the  hot  h ip  ba th.  

  I t  i s  c ruc ia l  to  prevent  the  pa t ien t  f rom ca tch ing  a  

ch i l l  af ter  the  ba th .  

  The ba th  should  be  s topped  immedia te ly,  i f  the  pa t ien t  

exper iences  excess ive  pain  or  d izzy.  
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Cold  Hip Bath  

  A cold  h ip  ba th  i s  a  regular  t rea tment  in  most  

d i seases .  

  For  a  co ld  h ip  ba th ,  t empera ture  of  the  water  must  be 

10C to  18C.  

  I f  the  pa t ient  f eels  co ld  or  i s  very weak ,  a  ho t  foot  

immers ion  should  be  g iven  in  addi t ion  to  the  co ld  hip  ba th .  

  The per iod  of  the  ba th  i s  genera l ly 10  minutes .  

  However ,  in  cer ta in  condi t ions  i t  may d i f f er  f rom one  

minute  to  30 minutes .  

   The  pat ient  should  rub  the  abdomen v igorous ly down 

f rom the  nave l  and  across  the  body wi th  a  f a i r ly 

coarse wet  c lo th .  

   The  legs ,  f ee t  and  upper  par t  of  the  body should  b e  

comple te ly dry dur ing  and  af te r  the  ba th .  
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   Fo l lowing  the  co ld  h ip  ba th,  the  pa t ien t  should 

perform modera te  exerc ise  l ike  „yoga‟  to  warm the  body.  

   The  co ld  hip  bath  should  not  be done in  severe  

inf lammat ions  of  the  pe lvic ,  abdomina l  reg ion  and  in  

pa infu l  cont rac t ions  of  the  bladder ,  rec tum or  vagina.  

Neutral  Hip Bath  

  For  a  neut ral  h ip  ba th ,  t empera ture  of  the  water  should  

be  320C to  360C.  

   Rubbing the  abdomen i s  avoided  in  th i s  bath .  

   This  ba th i s  genera l ly taken  for  20  minutes  to  an 

hour .  

 Alternate  Hip  Bath  

 

This  bath  i s  a l so ca l led  as  “revuls ive h ip  bath” .  

   For  th i s  t ype  of  ba th ,  the  water  tempera ture  in  the  hot  

tub  should  be  400C to  450C.  

   In  the  co ld  tub,  t empera ture  should  be  100C to  180C.  
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   The  pa t ient  should  a l te rnate ly s i t  in  the  hot  tub  for  

f ive  minutes  and  then  in  the  co ld  tub  for  th ree minutes .  

   The  per iod of  the  ba th  i s  genera l ly 10  to  20  minutes .  

   The  head  and  neck  should  be  kept  co ld  wi th  a  co ld 

compress .  

   The  t reatment  should  te rmina te  with  a  dash  of  cold 

water  to  the  h ips .  

What  are the  benef i t s  of  h ip baths?  

 

 Hot hip bath :   

A hot  h ip  ba th helps  to  re l ieve painfu l  mens t rua t ion ,  pa in in  

the  pe lv ic  organs ,  pa infu l  ur ina t ion ,  inf lamed rectum or  

b ladder  and painfu l  p i les .  I t  a l so benef i ts  enla rged  pros ta t ic  

g land ,  painfu l  cont rac t ions  or  spasm of  the  b ladder ,  sc ia t ica ,  

neura lgia  of  the  ovar ies  and  b ladder .  
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 Cold hip bath :   

Cold  h ip  bath  re l ieves  cons t ipa t ion,  ind igest ion ,  obesi ty and  

he lps  the  e l imina t ive  organs  to  func t ion  proper ly.  I t  i s  a l so 

he lpfu l  in  u te r ine  problems l ike  i r regular  mens tr ua t ion,  

chronic  ute r ine  infec t ions,  pe lvic  inf lammat ion ,  p i les ,  hepa t ic  

conges t ion ,  chronic  conges t ion  of  the  pros ta te  g land ,  semina l  

weakness ,  impotency,  s te r i l i ty,  u te r ine  and ovar ian 

d isp lacements ,  d i la t ion  of  the  s tomach and  co lon ,  d iabe tes ,  

d ia r rhea ,  dysentery,  hemorrhage  of  the  b ladder  and  so  on .  

 Neutral  h ip  bath:   

The  neut ral  h ip  ba th  a id  to  re l ieve a l l  acu te  and  sub -acute  

inf lammatory condi t ions  such  as  acute  ca ta rrh  of  the  b ladder  

and  ure thra  and sub -acute  inf lammat ions  in  the  u te rus ,  

ovar ies  and  tubes .  I t  a l so  re l ieves  neura lgia  of  the  f a l lop ian 

tubes  or  tes t ic les ,  pa infu l  spasms of  the  vagina  and  prora tes  

of  the  anus  and  vulva .  In  addi t ion,  i t  i s  a  seda t ive  t rea tment  

for  „ero tomanis ‟  in  both  sexes .  
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Alternate  h ip bath :   

This  ba th  re l ieves  cons tan t  inf lammatory condi t ions  of  the  

pe lv ic  v iscera ,  for  example ,  sa lp ingi t i s ,  ovar i t i s ,  cel lu l i t i s  

and  d if fe ren t  neura lg ias  of  the  geni to -ur inary organs ,  sc ia t ica  

and  lumbago.  

Cold hip  bath  –  benef i t s  for d iabetes  

This  t rea tment  involves  only the  h ips  and  abdominal  reg ion 

be low the nave l .  

 I t  i s  one  of  the  most  usefu l  forms  of  hydro therapy.  

 Cold  h ipba th i s  very benef ic ia l  for  d iabe tes .  

 I t  reduces  obes i ty,  he lps  organs  of  e l imina t ion  to  func t ion 

proper ly and  re l ieves  cons t ipat ion  and  ind iges t ion .  

A d if f eren t  type  of  tub  maybe  used  for  co ld  hip  ba th .  

 The  tub  i s  f i l l ed  wi th  enough water  (a round 4  to  6  l i te rs )  so  

tha t  the  h ips  and  lower  abdomen up - to  the  nave l  a re  

immersed  in  water  when you s i t  in  the  tub.    

 Res t  your  back  on  one  s ide  of  the  tub  and  le t  legs  hang  out  

http://www.innovateus.net/content/there-difference-between-piano-and-organ
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on the  o ther  s ide .  

 A common tub  maybe  used  i f  the  spec ia l  tub  i s  no t  ava i lable .  

 But  you  have  to  place  some suppor t  under  one  end to  e leva te  

i t  by 8  t o  10  cent imeters .  

The  legs  should  be  ad jus ted  in  such  a  manner ,  so  tha t  no 

pressure  i s   

exer ted  on the musc les ,  l igament  and  b lood  vesse ls  of  knee 

reg ion .  

 Then  a  coarse  wet  c lo th  i s  used  to  rub  abdomen br i sk ly 

be low nave l  reg ion .  

 But  remember  tha t  dur ing  and  af ter  ba th ,  the  upper  por t ion 

of  the  body and  legs  and  fee t  a re  kept  comple te ly dr y.  Pos ted 

by h t tp : / / s igns -causes - t rea tment -prevent ion.b logspot .com 

Prevent ion  And Detec t ion  Of  Diseases  At  An Ear ly S tage 

When The  Fi rs t  S igns  To Get  The  Most  Ef fec t ive  Treatment .  

The  dura t ion  of  the  ba th  i s  a round 15 -20  minutes .  

 The  tempera ture  of  water  should  be  main ta ined  be tween 10 

to  18 degrees  cent igrade . [26]to[48]  
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OBJECTIVE (S)  /  AIM:  

 

Aim :  Ident i f y the  e f fec t  of  co ld  h ip  ba th  on  pa t ien ts  wi th  

ear ly type  I I  Diabe tes  Mel l i tus   

Object ive:  To unders tand  the  ab i l i t y of  Cold  h ip  bath  in  

reduc ing  mean b lood  sugar  leve ls  in  ind iv idua ls  with 

NIDDM 
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Purpose  of  the  s tudy:  

 

The purpose  of  the  s tudy i s  to  ident i fy and  e l ic i t  the  

ef f ec t iveness  of  the  h ip  ba th  t rea tment  in  ear ly d iabe tes  

mel l i tus  type  2  pa t ien ts  and  i t s  role  in  reduc t ion  of  drug 

in take  

 

 The pa t ien ts  who are  d iagnosed  Diabe t ics  with  only Diabe tes  

Mel l i tus  a re  made to  undergo  Cold  Hip  bath  every day wi th  

one  break  for  every 6  days  for  a  per iod  of  6  weeks  the i r  FBS 

and  PPBS is  regular ly moni tored  twice  a  week  for  s ix  weeks .  
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METHODOLOGY (MATERIALS & METHODS):   

 

S ix ty people  of  age  group be tween 30 -50  years  recent ly 

d iagnosed  (wi th  in  f ive  years  of  d iabe tes  mel l i tus  d iagnos is)  

wi th  Type  2  Diabe tes  Mel l i tus  (Non -Insul in  dependent )  with  

no  known compl ica t ions ,  wi th  PPBS less  than  300mg/dl  a re  

se lec ted  f rom Government  Yoga  and  Naturopa thy medica l  

Col lege  Hospi ta l  O.P .D.  are  be  re cru i ted  for  the  s tudy  for  the  

s tudy.   

 

The  se lec ted  60  people  wi l l  be  d ivided  in to  two equa l ly  on  

the  bas is  of  randomiza t ion  –  s imple  randomiza t ion  (co in  toss  

method)  d is t r ibuted  groups .  Af te r  ob ta in ing  informed 

consent ,  Pre - in te rvent iona l  FBS & PPBS leve l  of  the  se lec ted 

people  wi l l  be  measured  and  recorded .  
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The selec ted  people  wi l l  be  g iven  hip  ba th  t rea tment  for  the  

in te rvent ion  for  a  per iod  of  6  weeks  pre  and  pos t  FBS and 

PPBS wi l l  be  measured  and  recorded  on ce  in  two weeks  us ing 

Glucometer .  

Immedia te l y a f te r  6  weeks  the  pos t - in te rvent ional  FBS & 

PPBS level  of  the  subjec ts  wi l l  be  measured and recorded .  
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Subject  Se lect ion:  

Inc lus ion Criter ia:   

1.  Pat ien ts  wi th  NIDDM  

2 .  with in  5  to  8  years  of  d iagnosis  

3 .  Age group  30  to  50  years  

4 .  Post  Pranidal  b lood  sugar  less  than  300  mg/d l  

5 .  With  no  co  morbidi t ies  /  compl icat ions  

6 .  People  not  prev ious ly exposed  to  na turopa thy 

t rea tements  

Exclus ion Criter ia:   

1.  Insul in  Dependent  Diabe tes  Mel l i tus   

2 .  Other  types  of  DM (Type  1  DM /  GDM)  

3 .  People  who a l ready prac t ic ing  yoga  for  a  month  or  more .  

4 .  People  who presents  wi th  high  BP,  cardio  vascular  

compla in ts ,  resp ira tory compla in ts ,  recent  surgery,  hern ia  

and  debi l i ta t ing d iseases .  
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5.  People  wi th  o ther  assoc ia ted compl ica t ion  of  DM such as  

Diabe t ic  Neuropa thy,  Glaucoma,  e tc .  

Study  Design:  

The s tudy i s  a  mini  randomized  cont ro l  t r ia l .  Subjec ts  

sa t i sf ying  the  selec t ion  c r i te r ia  were  randomized to  

rece ive  the  in tervent ion  wi th  30 subjects  in  cont ro l  

group and  30 subjec ts  in  In te rvent ion  group  

Stat i s t ica l  Analysis  Plan:   

The da ta  co l lec ted f rom the  va lues  of  FBS and  PPBS wi l l  

be  ana lyzed  by ana lys i s  for  change  f rom base  l ine  by 

pa i red  T  tes t  for  PPBS,  ana lys i s  for  change  f rom base 

l ine  by Wilcoson  s igned  rank  tes t  for  FBS,  analys i s  

be tween  the  groups  by Maan whi tney tes t ,  Mul t ivar ia te  

Analys is  of  var iance  for  re la t ionship.  
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Resul ts  and Interpretat ion :  

TABLE 1:  Demograph ic  and o ther  character i s t i cs  of  s tudy  

part i c ipants  

 

P a rame ter  Exp e r ime nt  

 (n =30 )  

Co nt ro l  

( n =3 0)  

Age  ( ye a r s )  3 9 .7  ±  5 . 6  3 9 .5  ±  4 . 9  

Ge nd er  

      F e male   

      Ma l e   

 

1 6  (5 3 . 3 )  

1 4  (4 6 . 7 )  

 

1 8  (6 0 . 0 )  

1 2  (4 0 . 0 )  

P P BS 

( mg/ d l )  

Ba se l i ne  

T i me  1  

T i me  2  

T i me  3  

T i me  4  

T i me  5  

 T i me  6  

 T i me  7  

T i me  8  

T i me  9  

  T i me  1 0  

  T i me  1 1  

  T i me  1 2  

 

2 4 7 . 6  ±  2 1 . 8  

2 4 1 . 6  ±  2 1 . 6  

2 3 7 . 6  ±  2 1 . 6  

2 3 4 . 6  ±  2 1 . 6  

2 2 6 . 6  ±  2 1 . 6  

2 2 1 . 6  ±  2 1 . 6  

2 1 2 . 6  ±  2 1 . 6  

2 0 6 . 3  ±  2 1 . 6  

2 0 2 . 6  ±  2 1 . 6  

1 9 9 . 6  ±  2 1 . 6   

1 9 1 . 6  ±  2 1 . 6  

1 8 8 . 6  ±  2 1 . 6  

1 8 3 . 5  ±  2 1 . 8  

 

2 3 6 . 2  ±  2 0 . 3  

2 3 0 . 6  ±  1 9 . 5  

2 2 5 . 5  ±  1 9 . 1  

2 1 8 . 8  ±  1 8 . 7  

2 1 8 . 5  ±  2 0 . 9  

2 1 4 . 3  ±  2 0 . 5  

2 1 0 . 1  ±  2 0 . 3  

2 0 6 . 0  ±  1 9 . 9  

2 0 1 . 9  ±  1 9 . 7  

1 9 8 . 5  ±  2 0 . 1  

1 9 4 . 5  ±  1 9 . 9  

1 9 0 . 6  ±  1 9 . 7  

1 8 6 . 8  ±  1 9 . 4  
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F BS  ( mg/ d l )    

       

Ba se l i ne               

T i me  1  

T i me  2  

T i me  3  

T i me  4  

T i me  5  

T i me  6  

T i me  7  

T i me  8  

       T i me  9  

 

1 4 2 . 5  ±  1 7 . 5  

1 3 8 . 5  ±  1 7 . 5  

1 3 5 . 5  ±  1 7 . 5  

1 3 0 . 5  ±  1 7 . 5  

1 2 3 . 5  ±  1 7 . 5  

1 2 1 . 5  ±  1 7 . 5  

 1 13 .5  ±  17 .5  

1 0 8 . 5  ±  1 7 . 5  

1 0 6 . 5  ±  1 7 . 5  

1 0 3 . 5  ±  1 7 . 5  

 

1 4 5 . 3  ±  2 0 . 1  

1 4 3 . 4  ±  1 9 . 7  

1 3 8 . 4  ±  1 9 . 2  

1 3 4 . 7  ±  1 8 . 6  

1 3 1 . 2  ±  1 8 . 2  

1 2 8 . 6  ±  1 7 . 7  

1 2 6 . 0  ±  1 7 . 3  

1 2 2 . 9  ±  1 6 . 9  

1 2 0 . 6  ±  1 6 . 7  

1 1 8 . 0  ±  1 6 . 4  

T i me  1 0  

T i me  1 1  

T i me  1 2  

1 0 1 . 3  ±  1 6 . 2  

9 8 .3  ±  15 .4  

9 4 .3  ±  15 .2  

1 1 5 . 7  ±  1 5 . 9  

1 1 3 . 5  ±  1 5 . 7  

1 1 1 . 1  ±  1 5 . 4  

Va l ue s  a r e  p r e se n t e d  a s  Me an  ±  S D,  c a t e go r i c a l  da t a  

p r e s en t ed  a s  n  (% ) .  
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TABLE 2:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  

PPBS us ing  Pa ired  t  t es t  for  Contro l  group  

 

 

 

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  r educt ion  in  PPBS  f rom base l ine  to  pos t  1  ,  2  and  3  t ime 

po in t s  in  t he  con t ro l  group.   

  

P a rame ter   T ime  P o i nt  n  M ea n ( S D)  9 5  % CI  f or  

M ea n 

Di f f ere nc e  

P -

v a l ue *  

P P BS 

( mg/ d l )  

Ba se l i ne  3 0  2 3 6 . 2  ( 20 .3 )    

T i me  1  3 0  2 3 0 . 6  ( 19 .5 )    

Ch an ge  f r o m 

b as e l i n e  t o  

T i me  1  

3 0  5 . 6  ( 2 . 3 )  (  4 .8  ,  6 . 5  )  <  

0 . 00 1  

T i me  2  3 0  2 2 5 . 5  ( 19 .1 )    

Ch an ge  f r o m 

b as e l i n e  t o  

T i me  2  

3 0  1 0 .7  (2 .5 )  ( 9 . 8  ,  1 1 . 6 )  <  

0 . 00 1  

T i me  3  3 0  2 1 8 . 8  ( 18 .7 )    

Ch an ge  f r o m 

b as e l i n e  t o  

T i me  3  

3 0  1 7 .4  (2 .9 )  ( 16 .3  ,  18 .4 )  <  

0 . 00 1  

S D :  S t an da rd  De vi a t i on  

9 5%  CI  :  9 5  % Co nf id en ce  In t e r va l  

*  P  -  va l ue   i s  ob t a ine d  f ro m P ara me t r i c  Pa i r e d  t  t e s t   
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TABLE 3:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  

PPBS us ing  Wilcoxon  S igned Rank  Tes t  f or  Contro l  group  

 

P a rame ter  T ime  po i nt  n  M edi an  ( IQR)  P -v a l ue  

*  

P P BS 

( mg/ d l )  

Ba se l i ne  3 0  2 3 6 . 0  ( 22 8 . 0  ,  

2 5 2 . 3 )  

 

T i me  4  3 0  2 1 5 . 5  ( 20 4 . 8  ,  

2 2 7 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  4  

3 0  2 4 .0  (2 3 . 5  ,  2 6 . 0 )  <  0 . 00 1  

T i me  5  3 0  2 1 0 . 5  ( 20 0 . 8  ,  

2 2 2 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  5  

3 0  2 8 .0  (2 7 . 5  ,  3 0 . 3 )  <  0 . 00 1  

T i me  6  3 0  2 0 6 . 5  ( 19 6 . 8  ,  

2 1 8 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  6  

3 0  3 2 .0  (3 1 . 5  ,  3 4 . 3 )  <  0 . 00 1  

T i me  7  3 0  2 0 2 . 5  ( 19 2 . 8  ,  

2 1 4 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  7  

3 0  3 6 .0  (3 5 . 5  ,  3 8 . 3 )  <  0 . 00 1  

T i me  8  3 0  1 9 8 . 5  ( 18 8 . 8  ,  

2 1 0 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  8  

3 0  4 0 .0  (3 9 . 5  ,  4 2 . 3 )  <  0 . 00 1  

T i me  9  3 0  1 9 5 . 5  ( 18 4 . 8  ,  

2 0 6 . 3 )  
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Ch an ge  f r o m bas e l i ne  t o  

T i me  9  

3 0  4 4 .0  (4 1 . 8  ,  4 6 . 0 )  <  0 . 00 1  

T i me  1 0  3 0  1 9 1 . 5  ( 18 0 . 8  ,  

2 0 2 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  1 0  

3 0  4 8 .0  (4 6 . 0  ,  5 0 . 0 )  <  0 . 00 1  

T i me  1 1  3 0  1 8 7 . 5  ( 17 6 . 8  ,  

1 9 8 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  1 1  

3 0  5 2 .0  (5 0 . 0  ,  5 4 . 0 )  <  0 . 00 1  

T i me  1 2  3 0  1 8 3 . 5  ( 17 2 . 8  ,  

1 9 4 . 3 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  1 2  

3 0  5 6 .0  (5 3 . 0  ,  5 8 . 0 )  <  0 . 00 1  

IQR i s  g i ve n  a s  (2 5  
t h

 p e r ce n t i l e  ,  75  
t h

 pe r cen t i l e )  

*  P -  va lue   i s  o b t a i ne d  f ro m n on -p a ra me t r i c  W i l c ox on -S i gne d  Ra n k  T es t    

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  r educt ion  in  PPBS  f rom base l ine  to  pos t  4  ,  5… and  12  t ime  

po in t s  in  t he  con t ro l  group.   
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TABLE 4:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  FBS 

us ing  Wi lcoxon  S igned  Rank  Tes t  f or  Contro l  group  

 

P a rame ter  T ime  po i nt  n  M edi an  ( IQR)  P -v a l ue  

*  

F BS  

( mg/ d l )  

Ba se l i ne  3 0  1 3 9 . 0  ( 13 3 . 0  ,  

1 5 7 . 8 )  

 

T i me  1  3 0  1 3 8 . 5  ( 13 0 . 0  ,  

1 5 8 . 9 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  1  

3 0  3 . 0  ( 2 . 8  ,  3 .1  )  <  0 . 00 1  

IQR i s  g i ve n  a s  (2 5  
t h

 p e r ce n t i l e  ,  75  
t h

 pe r cen t i l e )  

*  P -va lu e   i s  ob t a in ed  f r o m n on -p a r a me t r i c  Wi l co xo n -S i gne d  Ra n k  T es t    

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  r educt ion  in  FBS  f rom basel ine  to  pos t  1  t ime  po in t  i n  the  

con t ro l  group .   
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P a ram

e ter   

T ime  P o i nt  N  M ea n ( S D)  9 5  % CI  

f or  Me an  

Di f f ere nc

e  

P -v a l ue *  

FBS 

(mg/d l

)  

 

 

 

 

Ba se l i ne  3 0  1 4 5 . 3  ( 20 .1 )    

T i me  2  3 0  1 3 8 . 4  ( 19 .2 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  2  

3 0  6 . 9  (  1 . 8 )  (  6 .2  ,  7 . 6 )  <  0 . 00 1  

T i me  3  3 0  1 3 4 . 7  ( 18 .6 )    

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  3  

3 0  1 0 .6  (1 .5 )  ( 10 .0  ,  

1 1 .2 )  

<  0 . 00 1  

T i me  4  3 0  1 3 1 . 2  ( 18 .2 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  4  

3 0  1 4 .1  (1 .9 )  ( 13 .4  ,  

1 4 .8 )  

<  0 . 00 1  

T i me  5  3 0  1 2 8 . 6  ( 17 .7 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  5  

3 0  1 6 .7  (2 .4 )  ( 15 .8  ,  

1 7 .6 )  

<  0 . 00 1  

T i me  6  3 0  1 2 6 . 0  ( 17 .3 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  6  

3 0  1 9 .3  (2 .8 )  ( 18 .3  ,  

2 0 .4 )  

<  0 . 00 1  

T i me  7  3 0  1 2 2 . 9  ( 16 .9 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  7  

3 0  2 2 .4  (3 .1 )  ( 21 .2  ,  

2 3 .6 )  

<  0 . 00 1  

T i me  8  3 0  1 2 0 . 6  ( 16 .7 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  8  

3 0  2 4 .8  (3 .4 )  ( 23 .5  ,  

2 6 .1 )  

<  0 . 00 1  

T i me  9  3 0  1 1 8 . 0  ( 16 .4 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  9  

3 0  2 7 .3  (3 .8 )  ( 25 .9  ,  

2 8 .7 )  

<  0 . 00 1  

T i me  1 0  3 0  1 1 5 . 7  ( 15 .9 )    
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TABLE 5:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  FBS 

us ing  Pa ired  t  t es t  for  Control  group  

 

 

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  r educt ion  in  FBS  f rom basel ine  to  pos t  2 ,3 ,4… and  12  t ime  

po in t s  in  t he  con t ro l  group.   

Ch an ge  f r o m 

b as e l i n e  t o  T i me  10  

3 0  2 9 .6  (4 .1 )  ( 28 .1  ,  

3 1 .2 )  

<  0 . 00 1  

T i me  1 1  3 0  1 1 3 . 5  ( 15 .7 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  11  

3 0  3 1 .9  (4 .4 )  ( 30 .2  ,  

3 3 .5 )  

<  0 . 00 1  

T i me  1 2  3 0  1 1 1 . 1  ( 15 .4 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  12  

3 0  3 4 .2  (4 .7 )  ( 32 .3  ,  

3 5 .9 )  

<  0 . 00 1  

S D :  S t an da rd  De vi a t i on  

*  P -  va lue   i s  o b t a i ne d  f ro m P ara me t r i c  Pa i r e d  t  t e s t   
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TABLE 6:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  

PPBS us ing  Pa ired  t  t es t  for  Exper imental  group  

 

P a rame ter   T ime  P o i nt  n  M ea n ( S D)  P -v a l ue  

P P BS ( mg/ d l )  Ba se l i ne  3 0  2 4 7 . 63  

( 21 .6 )  

 

T i me  1  3 0  2 4 1 . 63  

( 21 .6 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  1  

3 0  6 . 0  ( 0 )  N A  

T i me  2  3 0  2 3 7 . 63  

( 21 .6  )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  2  

3 0  1 0 .0  (0 )  N A  

T i me  3  3 0  2 3 4 . 63  

( 21 .6 )  

 

Ch an ge  f r o m bas e l i ne  t o  

T i me  3  

3 0  1 3 .0  (0 )  N A  

S D :  S t an da rd  De vi a t i on  

NA:  Not  App l i ca b l e  .S in ce ,  S D i s  eq ua l  fo r  b ase l i ne  a nd  pos t  ba se l i ne .  

 

 

  

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  reduc t ion  in  

PPBS  f rom basel ine  to  pos t  1 ,  2  and  3  t ime  poin ts  i n  t he  exper imen ta l  

group .   

No te  :   Technica l l y ,  we  cou ld  no t  ge t  the  p  va lue  because  o f  the  change  

f rom base l ine  to  pos t  base l ine  dev ia t ion  i s  z e ro .  
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TABLE 7:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  

PPBS us ing  Wilcoxon  S igned Rank  Tes t  f or  Experimental  group  

 

P a rame ter  T ime  po i nt  n  M edi an  ( IQR)  P -v a l ue  

*  

P P BS 

( mg/ d l )  

Ba se l i ne  3 0  2 4 7 . 0  ( 23 3 . 0  ,  

2 6 4 . 0 )  

 

T i me  4  3 0  2 2 6 . 0  ( 21 2 . 0  ,  

2 4 3 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

4  

3 0  2 1 .0  (2 1 . 0  ,  2 1 . 0 )  <  0 . 00 1  

T i me  5  3 0  2 2 1 . 0  ( 20 7 . 0  ,  

2 3 8 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

5  

3 0  2 6 .0  (2 6 . 0  ,  2 6 . 0 )  <  0 . 00 1  

T i me  6  3 0  2 1 2 . 0  ( 19 8 . 0  ,  

2 2 9 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

6  

3 0  3 5 .0  (3 5 . 0 ,  35 .0 )  <  0 . 00 1  

T i me  7  3 0  2 0 6 . 0  ( 19 2 . 0  ,  

2 2 3 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

7  

3 0  4 1 .0  (4 1 . 0  ,  4 1 . 0 )  <  0 . 00 1  

T i me  8  3 0  2 0 2 . 0  ( 18 8 . 0  ,  

2 1 9 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

3 0  4 5 .0  (4 5 . 0  ,  4 5 . 0 )  <  0 . 00 1  
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8  

T i me  9  3 0  1 9 9 . 0  ( 18 5 . 0  ,  

2 1 6 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

9  

3 0  4 8 .0  (4 8 . 0  ,  4 8 . 0 )  <  0 . 00 1  

T i me  1 0  3 0  1 9 1 . 0  ( 17 7 . 0  ,  

2 0 8 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

1 0  

3 0  5 6 .0  (5 6 . 0  ,  5 6 . 0 )  <  0 . 00 1  

T i me  1 1  3 0  1 8 8 . 0  ( 17 4 . 0  ,  

2 0 5 . 0 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

1 1  

3 0  5 9 .0  (5 9 . 0  ,  5 9 . 0 )  <  0 . 00 1  

T i me  1 2  3 0  1 8 2 . 5  ( 16 6 . 0  ,  

1 9 9 . 5 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

1 2  

3 0  6 4 .0  (6 3 . 0  ,  6 5 . 0 )  <  0 . 00 1  

IQR i s  g i ve n  a s  (2 5  
t h

 p e r ce n t i l e  ,  75  
t h

 pe r cen t i l e )  

*  P -va lu e   i s  ob t a in ed  f r o m n on -p a r a me t r i c  Wi l co xo n -S i gne d  Ra n k  

T es t    

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show s t a t i s t i ca l ly 

s ign i f i cant  the  reduc t ion  in  PPBS  f rom basel ine  to  pos t  4 ,  5 ,6… and 12  

t ime  po in t s  in  t he  exper imenta l  group .   
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TABLE 8:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  FBS 

us ing  Wi lcoxon  S igned  Rank  Tes t  f or  Exper imental  group  

 

P a rame ter  T ime  po i nt  n  M edi an  ( IQR)  P -v a l ue  

*  

F BS  ( mg/ d l )  Ba se l i ne  3 0  1 4 3 . 0  ( 12 7 . 0  ,  

1 5 8 . 3 )  

 

T i me  1  3 0  1 3 9 . 0  ( 12 3 . 0  ,  

1 5 4 . 3 )  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

1  

3 0  4 . 0  ( 4 . 0  ,  4 .0 )  <  0 . 00 1  

IQR i s  g i ve n  a s  (2 5  
t h

 p e r ce n t i l e  ,  75
 t h

 p e r cen t i l e )  

*  P -va lu e   i s  ob t a in ed  f r o m n on -P a r a me t r i c  Wi l co xo n -S i gne d  Ra n k  

T es t    

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  r educt ion  in  FBS  f rom basel ine  to  pos t  1  t ime  po in t  i n  the  

exper imen ta l  group.   
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TABLE 9:  Analys i s  of  change f rom base l ine  to  pos t  base l ine  of  FBS 

us ing  Pa ired  t  t es t  fo r  Exper imental  group  

 

P a rame te

r   

T ime  P o i nt  n  M ea n ( S D)  9 5  % CI  f or  

M ea n 

Di f f ere nc e  

P -

v a l ue *  

FBS 

(mg/d l )  

 

 

 

 

Ba se l i ne  3 0  1 4 2 . 5  

( 17 .5 )  

  

 

T i me  2  3 0  1 3 5 . 5  

( 17 .9 )  

  

Ch an ge  f r o m 

b as e l i n e  t o  T i me  2  

3 0  7 . 0  ( 0 )  N A  <  0 . 00 1  

T i me  3  3 0  1 3 0 . 5  

( 17 .5 )  

  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  3  

3 0  1 2 .0  (0 )  N A  <  0 . 00 1  

T i me  4  3 0  1 2 3 . 5  

( 17 .5 )  

  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  4  

3 0  1 9 .0  (0 )  N A  <  0 . 00 1  

T i me  5  3 0  1 2 1 . 5  

( 17 .5 )  

  

 

Ch an ge  f r o m 

b as e l i n e  t o  T i me  5  

3 0  2 1 .0  (0 )  N A  <  0 . 00 1  

T i me  6  3 0  1 1 3 . 5  

( 17 .5 )  

  

Ch an ge  f r o m  

b as e l i n e  t o  T i me  6  

3 0  2 9 .0  (0 )  N A  <  0 . 00 1  
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T i me  7  3 0  1 0 8 . 5  

( 17 .5 )  

  

Ch an ge  f r o m 

b as e l i n e  t o  T i me  7  

3 0  3 4 .0  (0 )  N A  <  0 . 00 1  

T i me  8  3 0  1 0 6 . 5  

( 17 .5 )  

  

Ch an ge  f r o m 

b as e l i n e  t o  T i me  8  

3 0  3 6 .0  (0 )  N A  <  0 . 00 1  

T i me  9  3 0  1 0 3 . 5  

( 17 .5 )  

  

Ch an ge  f r o m 

b as e l i n e  t o  T i me  9  

3 0  3 9 .0  (0 )  N A  <  0 . 00 1  

T i me  1 0  3 0  1 0 1 . 3  

( 16 .2 )  

  

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

1 0  

3 0  4 1 .2  (1 .9 )  ( 40 .4  ,  41 .9 )  <  0 . 00 1  

T i me  1 1  3 0  9 8 .3  (1 5 . 4 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

1 1  

3 0  4 4 .2  (2 .9 )  ( 43 .1  ,  45 .3 )  <  0 . 00 1  

T i me  1 2  3 0  9 4 .3  (1 5 . 2 )    

Ch an ge  f r o m 

b as e l i n e  t o  T i me  

1 2  

3 0  4 8 .2  (3 .6 )  ( 46 .8  ,  49 .6 )  <  0 . 00 1  

S D :  S t an da rd  De vi a t i on  

NA:  Not  App l i ca b l e .  S in ce ,  so me  o f  t he  ch an ge  f r o m bas e l i ne  t o  po s t  

b as e l i n e  de v i a t i on s  a r e  ze r o .  

* P -va l ue   i s  ob t a i ned  f ro m P ar a met r i c  Pa i r ed  t  t e s t   
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In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  r educt ion  in  FBS  f rom basel ine  to  pos t  2 ,3 ,4  …12  t ime  

po in t s  in  t he  exper imen ta l  group .   
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TABLE 10:  Betw een  groups  compari son  of  change  of  PPBS us ing t  

t es t  

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  d i f fe rence  on  PPBS change  f rom base l ine  to  pos t  3  t ime  

po in t  be tween  two  groups .   

Ch a ng e  

f rom  

b as e l i n

e  t o  

p os t  

b as e l i n

e  

Gr ou p  n  M ea

n  

S

D  

M ea n 

Di f f ere

n ce  

9 5 % CI  

o f  m ea n 

d i f f ere nc

e  

P -v a l ue  *  

Ch an ge  

f r o m 

Ba se l i n

e  t o  

T i me  1  

Co n t r o l  3 0  5 . 6  2 .

3  

 

-0 . 4  

 

( -1 . 2  ,  

0 . 5 )  

 

0 . 39  

E x per i m

e n ta l  

3 0  6 . 0  0  

Ch an ge  

f r o m 

Ba se l i n

e  t o  

T i me  2  

Co n t r o l  3 0  1 0 .7  2 .

5  

 

0 . 7  

 

( -0 . 3  ,  

1 . 6 )  

 

0 . 15  

E x per i m

e n ta l  

3 0  1 0 .0  0  

Ch an ge  

f r o m 

Ba se l i n

e  t o  

T i me  3  

Co n t r o l  3 0  1 7 .4  2 .

9  

 

4 . 4  

 

( 3 . 3  ,  

5 . 4 )  

 

<  0 . 00 1  

E x per i m

e n ta l  

3 0  1 3 .0  0  

S D:  S t a nd a rd  De v ia t i o n ;  

9 5% CI:  9 5% Conf iden ce  In t e r va l ;   

* P  va lu e  i s  ob t a in ed  f r o m t  t e s t .  
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TABLE 11:  Betw een  groups  compari son  of  change  of  PPBS us ing 

Mann  Whi tney  Test  

 

Ch a ng e  f rom  

Ba se l i ne  t o  

p os t  ba se l i ne  

Gr ou p  n  M edi an  IQ R P -

v a l ue *  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  4  

Co n t r o l  3 0  2 4 .0  ( 23 .5  ,  

2 6 .0 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  2 1 .0  ( 21 .0  ,  

2 1 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  5   

Co n t r o l  3 0  2 8 .0  ( 27 .5  ,  

3 0 .3 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  2 6 .0  ( 26 .0  ,  

2 6 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  6  

Co n t r o l  3 0  3 2 .0  ( 31 .5  ,  

3 4 .3 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  3 5 .0  ( 35 .0  ,  

3 5 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  7  

Co n t r o l  3 0  3 6 .0  ( 35 .5  ,  

3 8 .3 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  4 1 .0  ( 41 .0  ,  

4 1 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  8  

Co n t r o l  3 0  4 0 .0  ( 39 .5  ,  

4 2 .3 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  4 5 .0  ( 45 .0  ,  

4 5 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  9  

Co n t r o l  3 0  4 4 .0  ( 41 .8  ,  

4 6 .0 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  4 8 .0  ( 48 .0  ,  
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In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  d i f fe rence  on  PPBS change  f rom base l ine  to  pos t  4 ,5 ,6  …12 

t ime  po in t s  between  two  groups .  

 

 

  

4 8 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  1 0  

Co n t r o l  3 0  4 8 .0  ( 46 .0  ,  

5 0 .0 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  5 6 .0  ( 56 .0  ,  

5 6 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  1 1  

Co n t r o l  3 0  5 2 .0  ( 50 .0  ,  

5 4 .0 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  5 9 .0  ( 59 .0  ,  

5 9 .0 )  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  1 2  

Co n t r o l  3 0  5 6 .0  ( 53 .0  ,  

5 8 .0 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  6 4 .0  ( 63 .0  ,  

6 5 .0 )  

IQR i s  g i ve n  a s  (2 5  
t h

 p e r ce n t i l e  ,  75
 t h

 p e r cen t i l e )  

* P  va lu e  i s  ob t a in ed  f r o m no n -p a r a me t r i c  M an n  whi tn y  t e s t .  
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TABLE 12:  Betw een  groups  compari son  of  change  of  FBS  us ing  

Mann  Whi tney  Test  

 

In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  d i f fe rence  on  FBS change  f rom base l ine  to  pos t  1  t ime  poin t  

be tween  two groups .  

 

 

 

 

 

 

 

Ch a ng e  

f rom  

b as e l i ne  to  

p os t  

b as e l i ne  

Gr ou p  n  M edi an  IQ R P -

v a l ue *  

Ch an ge  f r o m 

Ba se l i ne  t o  

T i me  1  

Co n t r o l  3 0  3 . 0  ( 2 . 8  ,  

3 . 1 )  

 

<  0 . 00 1  

E x per i me n t a l  3 0  4 . 0  ( 4 . 0  ,  

4 . 0 )  

IQR i s  g i ve n  a s  (2 5  
t h

 p e r ce n t i l e  ,  75
 t h

 p e r cen t i l e )  

* P  va lu e  i s  ob t a in ed  f r o m no n -p a r a me t r i c  M an n  whi tn y  t e s t .  
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TABLE 13:  Betw een  groups  compari son  of  change  of  FBS  us ing  t  

t es t  

 

Ch a ng e  

f rom  

b as e l i ne  

t o  po s t  

b as e l i ne  

Gr ou p  n  M ea n  S D  M ea n 

Di f f ere nc e  

9 5 % CI  o f  

me a n 

d i f f ere nc e  

P -

v a l ue  

*  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

2  

Co n t r o l  3 0  6 . 9  1 . 8  -0 . 1  ( -0 . 8  ,  

0 . 6 )  

0 . 77  

E x per i me n t a l  3 0  7 . 0  0  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

3  

Co n t r o l  3 0  1 0 .6  1 . 5  -1 . 4  ( -1 . 9  ,  -

0 . 8 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  1 2 .0  0  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

4  

Co n t r o l  3 0  1 4 .1  1 . 9  -4 . 9  ( -5 . 6  ,  -

4 . 2 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  1 9 .0  0  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

5  

Co n t r o l  3 0  1 6 .7  2 . 4  -4 . 3  ( -5 . 2  ,  -

3 . 4 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  2 1 .0  0  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

6  

Co n t r o l  3 0  1 9 .3  2 . 8  -9 . 7  ( -1 0 .7  ,  -

8 . 6 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  2 9 .0  0  
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Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

7  

Co n t r o l  3 0  2 2 .4  3 . 1  -1 1 . 6  ( -1 2 .8  ,  -

1 0 .4 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  3 4 .0  0  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

8  

Co n t r o l  3 0  2 4 .8  3 . 4  -1 1 . 2  ( -1 2 .5  ,  -

9 . 9 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  3 6 .0  0  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

9  

Co n t r o l  3 0  2 7 .3  3 . 8  -1 1 . 7  ( -1 3 .1  ,  -

1 0 .3 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  3 9 .0  0  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

1 0  

Co n t r o l  3 0  2 9 .6  4 . 1  -1 1 . 5  ( -1 3 .2  ,  -

9 . 8 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  4 1 .2  1 . 9  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

1 1  

Co n t r o l  3 0  3 1 .9  4 . 4  -1 2 . 3  ( -1 4 .2  ,  -

1 0 .4 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  4 4 .2  2 . 9  

Ch an ge  

f r o m 

Ba se l i ne  

t o  T i me  

1 2  

Co n t r o l  3 0  3 4 .2  4 . 7  -1 3 . 9  ( -1 6 .1  ,  -

1 1 .8 )  

<  

0 . 00 1  
E x per i me n t a l  3 0  4 8 .2  3 . 6  

S D :  S t an da rd  De vi a t i on  ;  95% CI  :  9 5% Con f id en ce  In t e r va l  

* P  va lu e  i s  ob t a in ed  f r o m t  t e s t .  
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In terpreta t ion :  

This  t ab l e  i nd icat es  t ha t  t he re  i s  an  ev idence  to  show the  s t a t i s t i ca l l y 

s ign i f i cant  d i f fe rence  on  FBS change  f rom base l ine  to  pos t  3 ,4  …12 

t ime  po in t s  between  two  groups .  

 

TABLE 14:  Resul ts  of  Mul t ivar ia te  Analys i s  of  Var iance  

(MANOVA) for  repeated  measurements  of  PPBS  

 

Ef f ec t  F
b
 Df  P va lue  Part ia l  

η2*  

Time 2906.36  12  <0 .001  0 .99  

Group  0 .97  1  0 .33  0 .02  

T ime*Group  5748.83  12  <0 .001  0 .99  

b :  Exac t  s t a t i s t i c  

d f  :  degrees  o f  f r eedom  

*  Par t i a l  E ta  Squared  

 

In terpreta t ion :  

From the  MANOVA resu l t s ,  the  t ime e f fec t  was  s ign i f i can t  wi th  t he  p  

va lue  o f  <0 .001 .  I t  means  that  t he re  i s  a  s ign i f i cant  change  over  t ime  in  

PPBS  (mg/d l ) .  Group  e f fec t  was  no t  s t a t i s t i ca l l y s ign i f i can t  (p  =  0 .33)  

and  the  In t e rac t ion  e f fec t  o f  t ime  and  group  shows  that  s t a t i s t i ca l l y  

s ign i f i cant  wi th  the  p  value  o f  <0 .001 .  

 

Part ia l  η2:  

I t  can  be  seen  that  99% of  the  va r i ance  in  PPBS  (mg/dl )  i s  ex p la ined  b y 

the  t ime  e f fec t ,  t ha t  2% of  t he  va r i ance  in  PPBS  (mg/dl )  i s  ex pla ined  

b y the  overa l l  g roup  e f fec t ,  and  tha t  99% i s  exp la ined  by the  t ime  b y 

group  in t e ract ion  e f fec t .  
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TABLE 15:  Resul ts  of  Mul t ivar ia te  Analys i s  of  Var iance  

(MANOVA) for  repeated  measurements  of  PPBS for  the  shape of  

re la t ionsh ip  

 

Source  Pat ter

n  

Type  II I  

Sum of  

Squares  

d

f  

Mean  

Square  

F  P 

va lu

e  

Time 
Linear  

245168 .00

0  

1  245168 .00

0  

449 .00

7  

<  

0 .001  

T ime*Grou

p  
Cubic  

408 .218  1  408 .218  90 .073  <  

0 .001  

d f  :  degrees  o f  f r eedom  

 

 

 

In terpreta t ion :  

Time:   The  resu l t  ind i cat es  t ha t  t he re  i s  a  s t a t i s t i ca l l y s ign i f i can t  l i nea r  

deve lopment  over  the  t ime.   

 

T ime*Group :  I t  i nd i ca t es  tha t  t he re  i s  a  s t a t i s t i ca l l y s ign i f i can t  cubic  

deve lopment  over  the  t ime.  
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Figure  1 :  Development  o f  PPBS over  t ime  in  the  t rea tment  groups  

 

 

 

In terpreta t ion :  

This  f i gu re  i nd icat es  tha t  overa l l  bo th  group  shows the  reduc t ion  

in  mean  va lue  o f  PPBS  (mg/dl ) .  But  espec i a l ly t he  exper imen ta l  group  

shows  the  bet t e r  r educ t ion  t i l l  t he  9  t h  t ime  po in t  a f t e r  t ha t  the  con t ro l  

shows  the  bet t e r .  There  was  an  in t e ract ion  e f fec t .  
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TABLE 16:  Resul ts  of  Mul t ivar ia te  Analys i s  of  Var iance  

(MANOVA) for  repeated  measurements  of  FBS  

 

 

 

 

 

 

 

In terpreta t ion :  

From the  MANOVA resu l t s ,  the  t ime e f fec t  was  s ign i f i can t  wi th  t he  p  

va lue  o f  <0 .001 .  I t  means  that  t he re  i s  a  s ign i f i cant  change  over  t ime  in  

FBS  (mg/dl ) .  Group  e f fec t  was  s t a t i s t i ca l l y s ign i f i cant  (p  =  0 .03 )  and  

the  In t e rac t ion  e f fec t  o f  t ime and  group  shows  that  s t a t i s t i ca l l y 

s ign i f i cant  wi th  the  p  value  o f  <0 .001 .  

 

Part ia l  η2:  

I t  can  be  seen  that  99% of  t he  va r i ance  in  FBS  (mg/dl )  i s  exp la ined  b y 

the  t ime  e f fec t ,  t ha t  8% of  t he  va r i ance  in  FBS  (mg/d l )  i s  exp la ined  b y 

the  overa l l  g roup  e f fec t ,  and  tha t  99% i s  ex pla ined  b y the  t ime b y 

group  in t e ract ion  e f fec t .  

 

 

  

Eff ect  F
b
 d f  P  

va lue  

Part ia l  η2*  

Time 1412.12  12  <0 .001  0 .99  

Group  5 .15  1  0 .03  0 .08  

T ime*Group  750 .17  12  <0 .001  0 .99  

b :  Exac t  s t a t i s t i c  

d f  :  degrees  o f  f r eedom  

*  Par t i a l  E ta  Squared  
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TABLE 17:  Resul ts  of  Mul t ivar ia te  Analys i s  of  Var iance  

(MANOVA) for  repeated  measurements  of  FBS  f or  the  shape  of  

re la t ionsh ip  

 

Source  Pat ter

n  

Type  II I  

Sum of  

Squares  

d

f  

Mean  

Square  

F  P 

va lu

e  

Time 
Linear  

134546 .0

2  

1  134546 .0

2  

6987.9

0  

<0 .00

1  

T ime*Grou

p  

Order  

11  

51 .94  1  51 .94  724 .93  <0 .00

1  

d f  :  degrees  o f  f r eedom  

 

In terpreta t ion :  

Time:   The  resu l t  ind i cat es  t ha t  t he re  i s  a  s t a t i s t i ca l l y s ign i f i can t  l i nea r  

deve lopment  over  the  t ime.   

 

T ime*Group :  I t  i nd i ca t es  tha t  t he re  i s  a  s t a t i s t i ca l l y s ign i f i can t  o rder11  

pa t t e rn  deve lopment  over  the  t ime .  
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Figure  2 :  Development  o f  FBS over t ime  in  the  trea tment  groups  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In terpreta t ion :  

This  f i gu re  indica tes  t ha t  overa l l  bo th  group  shows  the  reduc t ion  

in  mean  va lue  o f  FBS  (mg/dl ) .  .  
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Discuss ion:  

 

The s tudy was  done  to  eva luate  the  ef fec t  of  co ld  hip  ba th  on  ear ly 

type  I I  d iabe tes  mel l i tus .  36 subjec ts  were recru i ted  for  

in te rvent ion and 34  were  se lec ted for  contro l  ou t  of  which  6  

dropped out  f rom in te rvent ion and 5 dropped  f rom cont ro l ,  l a ter  

one  addi t iona l  person  was recru i ted  for  the  cont ro l  group to  

main ta in  30  in  each  group 

I t  was  found that  s ta t i s t ica l ly there  is  s ign if icant  d if ference  in  the  

reduc t ion  of  b lood g lucose  in  the  use of  cold  h ipba th in  addi t ion  to  

the  use of  convent iona l  medic ines  when compar ing  the two groups .  

There  was  a  s ignif icant  change  in  the  b lood s ugar  values  in  the  

exper imenta l  g roup  par t ic ipants .  But  we  a re  not  ab le  to  conc lude  

tha t  the  therapy can  work  as  s tanda lone  therapy for  type  I I  

d iabe tes  mel l i tus  because of  the  fact  tha t  the  an t i  d iabe t ic  drugs  

were  not  s topped  or  reduced  due  to  the  shor t  na ture  of  the  s tudy 

and  s ignif icant ly smal le r  sample  s ize .  The  reduct ion  in  b lood  sugar  

leve ls  could  be  due  to  the  increased  metabol i sm as  a  resu l t  of  

reduc t ion  in  core  tempera ture  where in  the  body i s  t rying  to  
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reproduce  los t  tempera ture  where  by mimicking  exerc ise .  This  a l so  

reduces  the burden  on  the  pancreat ic  be ta  ce l l  and insu l in  

res i s tance .  

Limitat ions  of  the  s tudy:  

  The present  s tudy has  a  re la t ive ly smal le r  sample  s ize  

  The fo l low up  of  the  pa t ien ts  i s  of  shor te r  t ime ,  i f  the  t ime  

dura t ion  would  have  been grea te r  a  c lear  benef i t  could  have  

been  repor ted  

  Per iod  of  the  inte rvent ion was  for  a  l imi ted  per iod   of  t ime .  

  Blinding was  no t  poss ib le  

  Molecular  mechanisms and  nervous  mechanisms of  reduc t ion  

in  b lood  g lucose  was  not  in  the  scope  o f  the  s tudy 
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Conclus ion:  

The s tudy was  s ta r ted  wi th  the a im of  unders tanding  the  ef f ec t  of  

co ld  h ip  ba th  in  reduc ing  d iabetes  mel l i tus  type  I I ,  accord ing  to  

t rad i t iona l  hydro therapy tex ts  h ip  ba th  i s  an  ef fect ive method to  

reduce the  b lood sugar  leve ls  in  type  I I  DM, i t  i s  a lso  sa id  to  

increase  pancrea t ic  be ta  ce l l  act iv i ty and  reduce  insu l in  res i s tance .  

At  the  end  of  the  s tudy i t  can  be  sa id  tha t  the  Hip  Bath  i s  an  

ef f ec t ive  ad juvant  therapy a long  wi th  convent iona l  medic ine to  

s ign if icant ly reduce  the b lood  sugar  leve ls ,  to  f ind out  i f  i t  can 

func t ion  as  a  s tanda lone  therapy a  la rger  sample  s ize  and  a  longer  

dura t ion  of  s tudy would  be necessary.  
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Appendix i 

PROFORMA 

 

 

Name:        Age:   

Gender: Male / Female     Marital Status: 

Religion:       Occupation: 

Address: 

 

Emergency Contact:      Primary Language(s): 

Complaints: 

 

 

History of present Illness: 

 

 

Previous Illness: 

 

Personal History: 

 

Appetite:    Digestion:    Sleep: 

Bowel:    Micturition:              Addiction: 

Coffee/Tea:  with/without sugar     Diet  : 

 

Family History: 
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Treatment History: 

 

History of Allergy to any specific drugs/food, if any: 

Obstetrics & Gynecology history: 

 

Vital data: 

Height: cms    Weight:   kg  

  

Pulse:  beats/min   Blood Pressure:  mm/Hg 

BMI:      Waist Hip ratio: 

Built:      Temperature: 

 

GENERAL PHYSICAL EXAMINATION: 

 

SYSTEMIC EXAMINATION: 

 

Cardiovascular System: 

 

Respiratory System: 

 

Abdomen: 

 

Nervous System: 
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Endocrine System: 

Genitourinary System: 

 

Locomotor System: 

 

Investigation: 
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        Appendix ii 

INFORMATION SHEET 
 
 
 
 
We are conducting a study “Evaluation of the effect of cold hip bath on 
patients with early Type 2 Diabetes Mellitus” at Government Yoga and 
Naturopathy Medical College Hospital, Chennai – 106. 

 
The purpose of this study is to evaluate the effectiveness of cold hip bath 
which may be of use in better management of Diabetes Mellitus. 

 
We need your participation in this study. Here we are assessing the changes in the 
blood glucose level by measuring the pre and post interventional serum Fasting & 
PP blood glucose levels were measured at regular intervals. 

 
The privacy of the patients in the research will be maintained throughout the 
study. In the event of any publication or presentation resulting from the research, 
no personally identifiable information will be shared. 

 
Taking part in this study is voluntary. You are free to decide whether to 
participate in this study or to withdraw at any time; your decision will not result 
in any loss of benefit to which you are otherwise entitled. 

 
The results of the special study may be intimated to you at the end of the study 
period or during the study if anything is found abnormal which may aid in the 
management or treatment. 

 

 

Signature of investigator Signature of participant 
 
Date: 
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INFORMED CONSENT FORM 
 
Title of the study: Effectiveness of cold Hip bath on patients with early Diabetes Mellitus  
Name of the Participant:  
Name of the Principal Investigator: Dr. K. Sivakumaran.  
Name of the Institution: Government Yoga & Naturopathy Medical College, Chennai – 600 

106  
Documentation of the informed consent 

 

I _____________________________ have read the information in this form (or it has been 

read to me). I was free to ask any questions and they have been answered. I am over 18 years 

of age and, exercising my free power of choice, hereby give my consent to be included as a 

participant in “Effectiveness of cold Hip bath on patients with early Diabetes Mellitus”  
1. I have read and understood this consent form and the information provided to me.   
2. I have had the consent document explained to me.  
3. I have been explained about the nature of the study.  
4. I have been explained about my rights and responsibilities by the investigator.   
5. I have been informed the investigator of all the treatments I am taking or have taken in the 

past ________  
months including any native (alternative) treatment.  
6. I have been advised about the risks associated with my participation in this study.   
7. I agree to cooperate with the investigator and I will inform him/her immediately if I suffer 
unusual symptoms.  
8. I have not participated in any research study within the past _________month(s).   
9. I am aware of the fact that I can opt out of the study at any time without having to give any 
reason and this will not affect my future treatment in this hospital.   
10. I am also aware that the investigator may terminate my participation in the study at any 
time, for any reason, without my consent.   
12. I hereby give permission to the investigators to release the information obtained from me 
as result of participation in this study to the sponsors, regulatory authorities, Govt. agencies, 
and IEC. I understand that they are publicly presented.   
13. I have understood that my identity will be kept confidential if my data are publicly 

presented.  
14. I have had my questions answered to my satisfaction.  
15. I have decided to be in the research study.   
I am aware that if I have any question during this study, I should contact the investigator. By 
signing this consent form I attest that the information given in this document has been clearly 
explained to me and understood by me, I will be given a copy of this consent document.   
For adult participants: 
Name and signature / thumb impression of the participant (or legal representative 
if participant incompetent) 
 
Name _________________________ Signature_________________ 
 
Date________________ 

Name and Signature of impartial witness (required for illiterate patients): 
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Name _________________________ Signature_________________ 
 
Date________________ 
 
Address and contact number of the impartial witness: 

Name and Signature of the investigator or his representative obtaining consent: 
 
Name _________________________ Signature_________________ 
 
Date________________ 
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INFORMATION TO PARTICIPANTS 
 
Investigator: Dr. K. Sivakumaran 
 

Name of Participant: 
 
Title: Effectiveness of cold Hip bath on patients with early Diabetes Mellitus 

 
You are invited to take part in this research/ study /procedures. The information in this 
document is meant to help you decide whether or not to take part. Please feel free to ask if you 
have any queries or concerns. You are being asked to participate in this study being conducted 
in Government Yoga & Naturopathy Medical College, Chennai – 600 106 

 

What is the Purpose of the Research?  
The purpose of the research study is to understand the ability of the hipbath 

treatment to reduce the blood sugar levels in type II Diabetes Mellitus 
 
The Study Design: Pre Post Matched Control Trial 

 
Study Procedures: Examination of FBS, PPBS 

 
Possible Risks to you: Nil 

 
Possible benefits to you: Possibility to reduce the drug therapy, Maintenance of tight 
glycemic control, Regular monitoring of blood sugar. 

 

Possible benefits to other people 
 

Confidentiality of the information obtained from you  
You have the right to confidentiality regarding the privacy of your medical information 
(personal details, results of physical examinations, investigations, and your medical history). 
By signing this document, you will be allowing the research team investigators, other study 
personnel, sponsors, IEC and any person or agency required by law like the Drug Controller 
General of India to view your data, if required.  
The information from this study, if published in scientific journals or presented at scientific 
meetings, will not reveal your identity.  
How will your decision to not participate in the study affect you?  
Your decisions to not to participate in this research study will not affect your medical care or 
your relationship with investigator or the institution. Your doctor will still take care of you 
and you will not lose any benefits to which you are entitled. 

Can you decide to stop participating in the study once you start?  
The participation in this research is purely voluntary and you have the right to withdraw from 
this study at any time during course of the study without giving any reasons. 

However, it is advisable that you talk to the research team prior to stopping the treatment 
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ஆபாய்ச்சி ஒப்புதல் டியம் 

ஆய்வு தலப்பு: 

இடுப்பு குினல் சிகிச்லசனின் மூம் சர்க்கலப நானாிகின் இபத்த 

சர்க்கலப அயில் சிகிச்லசக்கு முன் ின் ஏற்டக்கூடின நாற்த்லத ஆபாய்ந்து 

அியும் ஆய்வு 

ஆபாய்ச்சினார் பனர்: கி.சியகுநபன்  

ஆபாய்ச்சி டக்கும் இடம் :  அபசு நனாகா நற்றும் இனற்லக நருத்துயக் கல்லூாி ,

அரும்ாக்கம் ,பசன்ல – 601  

ங்கு பறுயாின் பனர்:      யனது: 

ாலிம்: ஆண்   / பண்      

ங்கு பறுயாின்அலடனா எண்: 

இந்த ஆபாய்ச்சினின் யியபங்களும் அதன் நாக்கமும் முழுலநனாக பதியாக 

எக்கு யிக்கப்ட்டது.எக்கு யிக்கப்ட்ட தகயல்கல புாிந்து பகாண்டு 

ஆபாய்ச்சினில் ங்குப  எது சம்நதத்லதத் பதாியிக்கிநன். 

ான் இந்த ஆபாய்ச்சினில் ங்குபவும்  ,ஆபாய்ச்சிக்கு நதலயனா அலத்து 

ாிநசாதலகல நநற்பகாள்வும் முழு சம்நதம் பதாியிக்கிநன். 

இந்த ஆபாய்ச்சினில் இருந்து ான் எந்த நபமும் ின்யாங்காம் என்றும் 

அதால் எந்த ாதிப்பும் ஏற்டாது என்லதயும் புாிந்து பகாண்நடன். 

ான் என்னுலடன சுனிலவுடனும்  ,முழு நநதாடும் இந்த ஆபாய்ச்சினில் 

ங்நகற்க்க சம்நதிக்கிநன். 

 

 

ஆபாய்ச்சினார் லகபனாப்ம்  ங்கு பறுயர்     

லகபனாப்ம்  /  
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இடதுலக பருயிபல் நபலக 

 

நததி :        நததி : 

 

 

 

 

 

 

 

 

 

 

 

ஆபாய்ச்சி தகயல் தாள் 

 

ஆய்வு தலப்பு  :  

இடுப்பு குினல் சிகிச்லசனின் மூம் சர்க்கலப நானாிகின் இபத்த 

சர்க்கலப அயில் சிகிச்லசக்கு முன் ின் ஏற்டக்கூடின நாற்த்லத ஆபாய்ந்து 

அியும் ஆய்வு 

 

ஆய்யின் நாக்கம்: 
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இடுப்பு குினல் சிகிச்லச எடுத்துபகாள்ளும் சர்க்கலப நானாிகின் 

இபத்த சர்க்கலப அயில் சிகிச்லசக்கு முன் ின் ஏற்டக்கூடின நாற்த்லத 

கண்டினவுள்நாம்  .ீங்கள் இந்த ஆய்யில் ங்நகற்று ஒத்துலமப்பு ல்கிட 

யிரும்புகிநாம். 

 

இவ்யாய்யின்நாது தங்கள் இபத்த சர்க்கலப அவு (உணவு அருந்தும் முன் 

நற்றும் உணவு அருந்தினப்ின்னுநாக  )யாபம் இருமுலயும் ,ஆய்யில் ஈடுடுத்தும் 

முன்பும் ,ஆய்யின் இறுதினிிநாக இருமுல FBS & PPBS எனும் இபத்த 

ாிநசாதல பசய்னப்டும் என்தல பதாியித்துக்பகாள்கிநாம். 

உங்கள் அலத்து தகயல்கின் இபகசினம் ாதுகாக்கப்டும் .உங்கள் 

பனலபநனா அலடனாங்கலநனா தங்கள் முன் அனுநதினில்ாநல் 

பயினிடநாட்நடாம் எ உறுதினிக்கின்நாம். 

இந்த ஆய்யில் ங்குக்பகாள்யது தங்கின் திப்ட்டயிருப்நாகும் .நநிம் 

ீங்கள் இந்த ஆபாய்ச்சினில் இருந்து எந்த நபமும் ின்யாங்காம் என்தலயும் ,

இதால் ீங்கள் பரும் நருத்துய சிகிச்லசனில் எவ்யித குலநயா அல்து 

உங்களுக்கு திப்ட்ட முலனில் எவ்யிதப்ாதிப்நா இருக்காது என்லத 

பதாியித்துக்பகாள்கிநாம். 

 

ஆபாய்ச்சினார் லகபனாப்ம்   ங்கு பறுயர்  லகபனாப்ம் /  

       இடதுலக பருயிபல் நபலக 

நததி :       நததி : 


